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ABSTBACZ 

The goal of this study vas to assess the relationship 
between amount of instructional time and student achievement. Tvo 
questions vere addressed: (a) Do students vho have more time 
allocated to a particular subject area also learn more in that area? 
and {Ir} Do studonts vho spend more ''engaged time" in a particular 
subject area learn more in that subject area? Achievement tests in 
reading and mathematics were administered in nine grade 2 classrooms 
on tvo occasions approximately eight veeks apart. In the inter-test 
period, time cllocated to specific content categories vas reported 
daily by teachers. In six of the classes **engaged time** vas assessed 
by direct observation. Quantities of allocated and "engaged time" 
vere related to achievecant in a series of regression analyses. 
Instruction time and student achievement vere positively related. 
Substantial differences in amounts of time vere necessciry before this 
relationship could be detected. The strength and consistency of the 
relationship varied considerably. (Authors) 
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Instructional Time and Student Achievement 
in Second Grade Reading and Mathematics 

Assessing the impact of school instruction on student achievement 
is, and has been, a remarkably difficult task. The major question has 
usually been, "What in-class activities lead to high achievement gain?" 
The "activities" in this question refer to broad categories of classroom 
phenomena including; student grouping patterns, teacher-student inter- 
actional behaviors, and choice and use of curriculum materials, among 
others. It is usually assumed that the classroom teacher has consider- 
able control, either directly or indirectly, over each of these activi- 
ties. Teachers exercise control in their roles as decision makers on 

what-will-be-done and as implementors on how-it-will-be-done. Sooner or 

t 

later, procedures for increasing the effectiveness of classroom instruction 
require some change in teacher behaviors* As a result, teacher behaviors 
have ioeen the focus of research on effective instruction. 

Much of the recent research addressing teacher effectiveness attempts 
to relate specific classroom conditions or behaviors to student achieve- 
ment. This approach though widely employed, has not resulted in the 
identification of a set of crucial beh3vi.-)rs which will lead to achieve- 
ment gains in a wide variety of school seetings. It would appear that 
at the level of a specific teacher behavior or a small set of specific 
teacher behaviors, tew consistent relationships with student achievement 
have been found. On the other hand, increasinr numbers of studies have 
found a relation between the amount of time spent on a content area and 
achievement in that area. In some cases, this finding was not the 
primary question being addressed by the research. This finding occurs 



-2- 



in studies wherein the specific research questions are quite diverse. 
If there is a sizeable impact of amount of instructional time on 
student achievement, it would not guide teachers in their ongoing inter- 
actions with students. However such a finding could provide an important 
framework for viewing instruction and provide direct guidelines for 
planning and time allocations. 

In several studies, positive correlations have been found between 
amount of instructional time and student learning. In a review of 
approximately 20 studies, David (1974) concluded that, in studies where 
the variation in exposure to schooling was extensive, there were con- 
sistent positive relationships between exposure to schooling and 
achievement scores. In studies where the variation in exposure to 
schooling was minimal, no consistent effects of exposure to schooling 
were found. 

In a school-level analysis, Wiley (1973) calculated average amount 
of schooling by taking the product of length of school year, length of 
school day, and average daily attendance rate. Using this index, 
variation in amoint of schooling was strongly and positively related 
to knowledge acquisition in both reading and mathematics. Another school- 
level analysis (Karweit, 1976) on the same data confirms this result. 
However, analyses on several other data sets (Karweit, 1976) failed to 
find positive effects for amount of instructional time. 

Studies by Bond and Dykstra (1967), Harris and Serwer (1966), and 
Harris, Morrison, Serwer and Gold (1968), report negative correlations 
between teacher or student absences and achievement, which could imply 
that fr^re instructional time is associated with higher achievement. 
Harris and Ser^/yer (1966) found a positive relation between amount of 
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time in reading instruction and reading achievement. 

Several recent studies have reported on the relationship between 
amounts of instruction and student achievement even though this relation- 
ship was not the primary goal of the research. Bennett (1976) stuc(ying 
teaching style and student achievement, found an effect for amount of 
time. Regardless of teaching style, students who spent more time 
studying a subject also had higher achievement In that subject. 

Several studies (Carroll & Spearritt, 1967; Hess & Takanishi, 1974; 
Stall ings & Kaskowitz, 1974) have assessed the amount of instructional 
time during which students actually engage in learning activities in a 
particular subject area. Though the results were not entirely consistent, 
positive associations were found between time engaged in instruction and 
student achievement. McDonald (1975) in a stucly of reading and mathe- 
matics learning in elementary school, found student inattentiveness to 
be negatively related to achievement. Block and Burns (1975)^ reviewing 
studies on mastery learning found a positive relationship between in- 
structional time and achievement. When time was assessed as actively 
engaged and on-task, the relationship was described as str>ng. 

On the whole these studies indicate that where differences in amounts 
of instructional time have been large, more time has been associated with 
more learning. However, where the variability in amounts of instructional 
time has been relatively small, the results were mixed. 

Regardless of the variables chosen to characterize classroom in- 
struction, it is clear that the instructional experiences of students 
differ in b^oth kind and amount. If the instructional process is measured 
in tenris of elapsed times then differences in the amount of instructional 
time students spend on a particular objective may be an important factor 
in determining student leann'ng. 
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The characterization of classroom instructional variables In terms 
of time variables was first proposed by Carroll (1963). Recently, " 
Hamischfeger and Wiley (1975) have proposed a model for the teaching/ 
learning process in elementary school which partitions instructional 
time into various subject-area and classroom-setting combinations. 

Differences in the amount of learning exhibited bysimilar students 
are presumably a function of both the amount and kind of instruction 
they receive. If two groups of similar students are receiving precisely 
the same kind of instruction, and if mastery of the objectives has not 
yet been reached, then the group vihich spends more time on the task will 
out-perfom the group which spends less. In other words, differences in 
learning will bo attributable to variation in the amount of instruction, 
other things being equal. If instruction is not ideniical for the tv.'o 
groups of students, then amount of learning is a function of the kind 
of instruction, as well as the amount of instruction. 

In studies of the relative effectiveness of different kinds of in- 
struction, these two sources of variation in learning have not always 
been taken into account. The relative importance of differences in 
learning time and kind of instruction are not at all clear. If kind of 
instruction is much more important than learning time in influencing 
learning, thwi ow; would expect to find consistent relations between 
learning and kind of- instruction received. If the factors are about 
equally impoy~tant, or if kind of instruction is less important than 
learning tiiii?; then the relation between learning and indices of kind 
of instruction v/ould appear to be inconsistent when learning time is 
not accounted for. 
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It is not possible to separate completely amount of instruction from :. 
kind of instruction. In fact, the kind of instruction must be specified 
at some level before it is possible to discuss amount of instruction. 
Kinds of instruction might be defined on the basis of curriculum content, 
graup size, teacher behaviors, materials used, social climate, or physical 
arrangements of the classroom, among others. The number of kinds of 
instruction is practically limitless. The exploratory study reported here 
defined broad kinds of instruction in terms of subject matter categories. 

Instructional time is most typically allocated to subject matter 
areas and, within these areas, to sub-areas. The subject areas of interest 
were reading and mathematics. At grade 2 typical sub-areas would be com- 
pound words, decoding initial consonants, addition without regrouping, 
place value, etc. The time that a teacher allocates to a subject area 
sets an upper l-*mit on the amount of in-school instruction a student 
may receive in that subject arc^w 

Besides allocating instructional time to subject areas ^ teachars 
also determine a large number of classroom conditions which influence 
the quality of time allocated to a particular subject area. In this 
study, three dimensions were used to define an instructional setting, 
each was seen as a dichotomy. The facets were: adult involvement (adult 
directly involved/no adult directly involved); pacing (self-paced seat- 
work/other); and group size (small group/large group). These three 
dichotomous setting variables combine to form eight setting types. 
Instructional time was allocated to subject areas and, within subject 
areas, to the eight instructional settings. 

Of the time allocated to a particular subject area, students spend 
sme time engaged in on-task behavior and some time in off-task behavior. 
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This latter time can be thought of as unengaged time. Hence, the 
maximum available in-school time for a particular content area is largely 
determined by the teacher, principal, or district policies. Of this 
"allocated" time, students engage in on-task behaviors for some portion 
of it. 

The goal of this study^ was to assess empirically the relationship 
between amount of instructional time and student achievement. More 
specifically, two questions were addressed: (a) Do students who have 
more time allocated to a particular subject area also learn more in 
that subject area? and (b) Do students who spend more engaged time in 
a particular subject area learn more in that subject area? 

METHOD 

Subjects . The field work carried out by Far West Laboratory during the 
continuation year of Phase III-A of the Beginning Teacher Evaluation 
Stucty involved a sample of 33 teachers. This sample was composed of 
16 grade 5 and 17 grade 2 teachers. Each volunteered to participate in 
the one-year study. The teachers were recruited in the San Francisco 
Bay Area by Far West Laboratory staff during the spring of 1975. After 
meetings with administrative officials and building principals in ten 
school districts, individual teachers were contacted. The study was 
described, and teachers were offered extension credits (through a 
cooperating college) or an honorarium for their participation. 



The study reported here is part of a larger research effort. The 
data available for analysis were part of the data set collected 
during Phase III-A of the Beginning Teacher Evaluation Study (Far 
West Laboratory, 1975, 1976; Fisher, 1976a, b; Filby & Dishaw, 1976. 

8 

EKLC 



-7- 

This report is based or; data eolTected in nine grade 2 classes 
during ^ ten week period in the fall of 1975. Several of the classes 
were split grades, containing some grade 1 students and some grade 2 
students. Only grade 2 students (but not necessarily all grade 2 students 
in a given class) were included in the study. Data on 152 students (in 
nine classes) were available for analysis. 

Overview of data collection . The objectives of this stody were to describe 
the naturally occurring variations in allocated and engaged instructional 
time, and to relate these variations to variations in student achieve- 
ment. No manipulation of classroom conditions or teacher behaviors 
was attempted. The strategy was simply to assess student achievement 
in a number of content areas on two occasions; once early in the fall 
and once late in the fall. In the intertest interval, records of allo- 
cated time were kept. Practical time constraints detemined that the 
first testing occasion (referred to as occasion A) take place during the 
first week of October, 1975. Records of allocated time were kept for 
eight weeks of instruction, after which the second testing (occasion B) 
was conducted during the first week of December, 1975. 

In addition to the records of allocated time, data were collected 
on engaged time by direct observation. This procedure was carried out 
in two-thirds of the classes in the sample. Rather than sample obser- 
vation days from the A-B intertest period, classes were observed for 
approximately ten consecutive school days. In an attempt to create 
optimal conditions for the assessment of the relation between engaged 
time and achievement, additional achievement tests were administered at 
the beginning of the first observation day and at the end of the last 
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observation day. These testing occasions are referred to as OA and OB 
respectively. This procedure provided 100 percent coverage by direct 
observation of in-school instruction for every student during the OA-OB 
period. 

Measures of reading and mathematics achievement . The measures of achieve- 
ment used in this study are a sub-set of the scales being developed by 
the staff of the Beginning Teacher Evaluation Stu'^ (Filby & Dishaw, 
1975, 1S76). A relatively large battery of items w^e aduinistered at 
occas"?ons A and B. The battery contained 340 reading items and 35 math- 
ematics items grouped into approximately three dozen subscales each 
assessing achievement in a specific content area commonly taught at 
grade 2 in California schools. Ten reading and three mathematics sub- 
scales are analyzed in this report. The scales are labeled decoding- 
long vowels, decoding-consonant substitutions, decoding (total), context 
clues (total), word structure-compound words, word structure (total), 
word meaning-synonyms, comprehension-description, comprehension (total), 
reading (total), place value, subtraction without regrouping, and 
addition with regrouping. With the exception of the items in the com- 
pound words subscale, all items were of the multiple choice type. 
Identical items were group administered at occasions A and B and the 
resultant scores were used in conjunction with time measures assessed 
over the intervening eight-week period. 

The three mathematics subscales and three of the reading subscales 
were administered at the OA and OB occasions and the resultant scores 
were used with the process data collected by direct observation. 

Internal consistency reliability coefficients and other descriptive 

10 



-9- 



statistics for the scales are presented In Table 1. In several cases 
the scales used for analysis in later sectiorts of this report do not 
correspond exactly to the scales listed in Table 1. These differences 
are briefly described below. 

Scores on the two long vowel subscales (final e and digraphs) listed 
in Table '\ were summed to fom one 22-item scale, labeled decoding-long 
vowels. The decoding (total) scale in Table 1 included speeded items. 
The decoding (total) scale which is analyzed in later sections of this 
report contained 86 items, none of which were speeded items. 

Later analyses also include a reading (total) scale formed by 
sutiming scores on 301 items« Wo reliability information for this scale 
is included in Table 1, hov/e^er, its length alone insures a very high 
internal consistency. 

Entries in Table 1 were computed on all subjects with complete data 
for any given testing occasion. All scores were corrected for guessing 
using the standard correction procedure (Thomdike, 1971). Although 
some tests were short, the internal consistencies were relatively high. 
The math(2matics items were difficult especially at occasion A while the 
reading itenfs were relatively easy at all occasions. 

Measures of academic status . The total score on the reading battery 
(340 items) at occasion A was used as an index of academic status. Scores 
for academic status ranged from a low of 1 to a high of 322 for the stu- 
dents in this study. The mean and standard deviation were 107 and 81 
respectively. This measure, based on a wide variety of reading items, 
was used as an index of general adademic aptitude in analyses relating 
instructional time and student achievement. 

11 
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Measures of instructional time > The process data consisted of measures 
of both allocated and engaged time spent in particular reading and math- 
ematics content areas. Since instruction is planned and implemented by 
content area, and since student achievement is most often differentiated 
by_content area, instructional time was first partitioned by content 
category. Subareas of reading (e.g., decoding, word meaning, compre- 
hending main ideas) and mathematics (e.g., place value, addition without 
regrouping) constitute the categories. The content categories were 
developed at two levels (oeneral and specific) from a logical analysis 
of grade 2 objectives, textbooks, and currfculum materials. 

For grade 2 reading, 10 general content categories were defined. 
These break down into 68 specific content categories. Similarly, for 
mathematics, 10 general content categories and 27 specific content 
categories were defined. (All content categories are listed in Appendix A.) 

The amount of instructional time allocated to each of the specific 
content categories in reading and mathematics for each student during 
the A-B intertest period was assessed via a teacher log keeping procedure. 
For a given week, each teacher recorded how students were grouped for 
reading instruction on an attendance/group composition form. Daily 
attendance records were kept on the same form; and if group composition 
changed during the week, the changes were also reported. On the teacher 
log form itself, teachers kept daily records for each student group. 
For each day, time periods were blocked off by vertical lines (drawn by 
the teacher). The beginning and ending times for a setting were 
recorded along the top of the form. For each setting, teachers recorded 
adult involvement, pacing, materials, and content categories. In this 
way, varied instructional pattern? could be recorded on the same form. 

12 
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From these records, time allocated to specific content categories (and class- 
room settings as well) were collected over the A-B intertesl period. 

Engaged time was assessed by direct observation. Each of six classes 
was observed for a two week period. The basic strategy of the system was to 
code all instruction in reading and mathematics for each student in a class- 
room. This was done by tracking the time students engaged in pa .cular 
settings in terms of teacher involvement, pacing, and group size, and subse- 
quently coding the content covered within each setting. During observation 
it was practically impossible to code all students and make distinctions 
among the 68 specific reading content categories and 27 specific mathematics 
content categories. As a result the content categories were grouped so that 
during observation seven different reading categories and six mathematics 
categories were used (Appendix A indicates relationship between the specific 
categories and those used for observation). 

If students were not engaged in the task at hand, then time was subtracted 
from each setting for each student depending upon how much time that student 
was unengaged. When time was subtracted for unengagement, it was done so 
in multiples of one minute; momentary inattention was ignored. 

Engagement was judged by the observer with the aid of several guide- 
lines. When students were working on tasks which required an overt response, 
engagement was relatively easy to judge. When students were working on tasks 
which did not involve overt responses, the situation was somewhat more difficult. 
In the latter cases, observers used student eye contact and body position as 
indicators of engar^ment. If a student was in a discussion group, watching 
the various speakers in turn and apparently following the discussion, then 
the time was considered engaged time. If a student was discussing an unrelated 
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topic with other students, or was clearly not at^crding to the task, then the 
time was considered unengaged time. The distinction was fairly crude; students 
were considered unengaged only when the situation was unambiguous. 

At the end of each observation day, the raw data on the observation coding 
form were transferred to standard coding booklets by the observer. In this way, 
a set of engaged times was generated for 2ach student, describing his reading and 
mathematics instruction for the day. For reading, with seven observation content 
categories and eight combinations of the three dichotomous setting variables, 
there are 56 content-by-setting combinations (and 48 more for mathematics). The 
standard coding booklets contained a vector of 104 engaged time entries for each 
student, suinnarizing the engaged time in reading and mathematics for that particul. 
day. These daily records were accumulated to provide measures of engaged time. 

Observer agreement on engaged time in each of the 13 content categories was 
quite good. Based on seven days of paired observations, 12 coefficients were 
greater than 0.60; nine were greater than 0.70; and six were greater than 0.90. 

Student engagement rates . Although the direct observation procedure provided 
information on the amount of engaged time students spent in a two week instruction 
period, it was also desirable to have a measure of student engagement rate. 

Observers completed a log (analogous to the teacher log) at the end of each 
day of observation. This log contained the amount of time allocated to reading 
and mathematics for students in the class for a particular day. For each student, 
the total time allocated to reading (from the observer log) and the total engaged 
time in reading (from direct observation) were calculated. An observed engagement 
rate for reading was then computed for each student by taking the ratio of 
total engaged time in reading to total time allocated to reading. A second engage- 
ment rate was calculated for each student by per forming the analogous calculation 
for engaged and allocated mathematics times. 

14 
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Analysis procedure ^ The objective of the analyses was to assess whether or not 
students who spend more time in a particular content area also show higher levels 
of achievement in that content area. It was assumed that posttest achievement 
level was a function of pre-test achievement level, general aptitude for school 
learning and the amount of instructional time spent on the subject area. 
Multiple regression analysis was selected as the procedure for analyzing the 
data. In this analytical framework, the questions of major interest became 
"Is the raw regression weight for time positive?" and "Is that weight bounded 
qway from zero?" A positive regression weight indi^^;;es that more time is 
associated with more learning. However, weights are of relatively little 
interest, if a typical confidence band for the regression weight includes 
zero. 

One way to proceed would have been to conduct analyses within each class, 
since the other instructional conditions for members of the same class were 
reasonably homogeneous. In the current data set, this would have required 
^•unning analyses on very small samples ranging in size from 13 to 26. Such 
analyses could hardly be expected to yield stable results. 

The procedure reported here required two separate steps. First, all 
subjects were pooled regardless of class membership, and multiple regression 
analyses were conducted. A substantial positive regression weight for time 
was interpreted as meaning "more time/more learning," but the source of the 
effect was somewhat ambiguous. It could have resulted from differences among 
classes (but no differences among students within the same class), differences 
among students within the same class (but no differences among classes), or 
both. At this point, class means were plotted to help clarify the ambiguity* 
If no effect for time was found, a within-class relationship remained possible. 
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Regardless of the results of this first step, a second step was carried 
out. Scores on each variable were transformed to deviations from their res- 
pective* class means, and the regression analysles were rerun on the deviation 
scores. \ 

A substantial positive regression weight for time on the second step was 
Interpreted as follows. Students with more time have higher levels of achieve- 
ment regardless of class mean differences. No effects on both steps would 
Indicate that, for this sample and for this model specification, instructional 
time was not linearly related to achievement. 

Analyses carred out in the first step of this procedure are referred to 
as "analyses with subjects pooled." Those carried out in the second step are 
referred to as "analyses with subjects pooled within class." 

Specifying which variables to include in the regression model was somewhat 
difficult. In each case, academic status was used as a measure of aptitude. 
The major time variable was defined as the time in the content category which 
matched the content assessed by the achievement test. In some cases, a second 
time variable was included representing time in a logically related area of in- 
struction. As a general rule, analyses of achievement over the OA-OB period 
include engaged time measures from direct observation. Analyses of achievement 
over the A-B period have been carried out twice: once using allocated time 
estimates from the teacher logs, and once using adjusted allocated time obtained 
by multipying the allocated time from the teacher logs by the observed engage- 
ment rate. Throughout this report, this adjusted time is referred to as 
"estimated engaged time (from teacher logs).*" 

Each regression run was made on cast^ with complete data. The reading 
tests were relatively easy resulting in substantial ceiling effects. To reduce 
these effects, the pre- test score distribution was examined and several cases 
trimmed, so that each student (after trimming) had the opportunity to gain 
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at least as many score units as were gained by the sample as a whole. Trimming 
(to provide complete data and reduce ceiling effects) was carried out as a 
routine procedure. Whereas the ceiling effects in the reading scores were 
severe, the mathematics tests were relatively difficult and only minor celling 
effects occurred. 

In general, results of multiple regression analyses are presented for 
achievement (post) regressed on achievement (pre), academic status, and one or 
two time variables. One of the time variables represents time in the content 
category which matches the content covered by the achievement test; the second 
time variable represents time in a content area which is logically related to 
the content area covered by the achievement test. Results of an analysis pooling 
subjects are followed by results of an analysis where subjects were pooled with- 
In class. For analyses of data collected over the A-B period, regression runs 
were made using allocated times, and rerun using engaged times estimated from 
allocated times. In all analyses, estimated engaged times were calculated by 
taking the product of allocated times from teacher logs and observed engagement 
rates. Results for data collected during the OA-OB period are presented first, 
followed by results for data collected during the A-B period. 

Results from the OA-OB period . The OA-OB period was approximately two weeks 
in length for each class. Pre and post achievement tests were administered 
and engaged time was assessed by direct observation for all of the intervening 
in-school instruction. The results for mathematics will be presented first. 
Means and standard deviations for the mathematics achievement measures and 
engaged time in matched content categories are presented in Table 2. There 
was considerable variance in the amount of engaged time in place value and notq 
that, given the short two-week time period, there was also considerable gain 
in achievement in place value. * 

17 



For achievement in subtraction without regrouping over the OA-OB period, 
four classes gained slightly or stayed the Same, and two dropped slightly. On 
the average, there was little change in achievement in subtraction without re- 
grouping. Each class had some engaged time in the rnatched content category, • 
but both the means and standard deviations were lower than those for engaged 
time in place value. 

Students hao essentially zero engaged time in addition with regrouping, 
and showed no gain in achievement in that area. (Addition with regrouping was 
just npt taught during the early part of grade 2.) This no time/no learning 
result indirectly supports the more time/more learning hypothesis. 

Of the three content areas, place value was the most interesting to pursue, 
in that an achievement gain had taken place in that area, and there was some 
variance in engaged time for place value. Hence, the remainder of the mathe- 
matics results for the OA-OB period are based on the place value data. 

The results for achievement in place value and engaged time in the matched 
content category are presented in Table 3. Engaged time in place value had a 
positive weight which was bounded away from zero. The raw coefficient for engaged 
time was 0.020, indicating that when pre-test and academic status were held 
constant, achievement in place value (post) went up one point for every 50 minutes 
of engaged time in place value instruction. The partial correlation between 
engaged time and achievement (post) was higher than that between pre-test and 
posttest. The percent of variance in posttest uniquely accounted for by engaged 
time equalled 10.9. The three independent variables jointly accounted for about 
half (0.49) of the variance in the posttest. 

Table 4 presents results for analyses of the same variables, when subjects 
were pooled within class. Each student's scores (on all variables) were deviated 
from their class means, and the regressions were run on the deviations. The 
correlations between engaged time in place value and the other three variables 
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dropped to near zero. As expected from the correlation between engaged time and 
posttestr the raw coefficient for engaged time was not bounded away from zero, 
although it was positive. One percent of variance in posttest was accounted 
for uniquely by engaged tin«. The variance in academic status was approximately 
the same pooled within class as it was for all subjects pooled. However, the 
variance in engaged time for subjects pooled within class dropped by more than 
a factor of three when compared to the variance for subjects pooled. For this 
sample, there was between-class vanance in engaged time in place value which 
was related to achievement in place value; but the relation did not appear 
when subjects were pooled within class. Figure 1 plots class mean raw gain in 
place value over the OA-OB period against class mean engaged time. Note that 
Class 2 had very high values on both variables. The results reported for the 
analysis when subjects were pooled WF,re due, in large part, to this difference 
between Class 2 and tne remaining classes. 

Means and standard deviations for the reading achievement measures and 
engaged time in matched content categories for the OA-OB period are presented 
in Table 5. There was a slight gain in achievement vn compound words while 
the other two areas showed slight losses. 

Compare the varia:;ion within class at OB with that at OA for each of the 
measures. In nine of the 18 situations in Table 5 the variation v^as less at 08 
than at OA. The major cause of this phenomenon was a severe ceiling effect in 
all three measures. The combined impact of the ceiling effect on all OA-OB 
reading measures and the small amount of engaged time in two of the matched con- 
tent categories made time-achievement analyses for the OA-OB period extremely 
hazardous. No further analyses of decoding-long vowels or decoding (total) 
were attempted. 

An analysis of engaged time and achievement in compound words was carried 
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out after severe trimming of subjects to reduce the ceiling effect. Regres- 
sion analyses were conducted on this severely reduced sample. Achievement 
in compound words (post) was regressed on achievement in compound words (pre), 
acadfvmic status, engaged time in compound words (general content category 4), 
and engaged time in other word structure (general content category 5). The 
means, standard deviations and intercorrelations for the variables are pre- 
sented in Table 6. For this group of students, a moderate gain in achieve- 
ment was observed, however very small amounts of engaged time were recorded 
during the intertest interval. From the intercorrelations it was clear that 
variation in the posttest was strongly related to variation in the pre-test. 
Regression analyses with subjects pooled (and with subjects pooled within 
class) confirmed this observation. Practically no variation in the posttest 
was related to either academic status or engaged time after the pre-test had 
been accounted for. The regression weights for engaged time in the matched 
content category were all positive but none of the coefficients neared sig- 
nificance. Neither time nor academic status accounted for more than two 
percent of the posttest variance in any of these analyses. Since the 
ceiling effect was severe and the amounts of engaged time were very small, 
these data did not yield very powerful analyses. However, it is interesting 
to note that the partial correlation between engaged time in compound words 
and post achievement in compound words was always substantially higher in 
analyses where subjects were pooled within class (as opposed to analyses 
where subjects were pooled). In those analyses where academic status and 
engaged time in compoimd words were entered, when subjects were pooled within 
class, the time variabJe was as highly correlated with the posttest as with 
academic status (when other variables were parti ailed out). 

Results from the A-B period. The A-B period was approximately eight weeks in 
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length for each class. Pre and post achievement tests were administered, 
and allocated time was reported in teacher logs for all of the intervening 
in-<:;chool reading and mathematics instruction. Means and standard devia- 
tions for the mathematics achievement measures and allocated time in 
matched content categories are presented in Table 7. As in the OA-OB 
period, very little time was allocated to addition with regrouping, and 
essentially no achievement gain occurred in that area. Both the place 
value and subtraction without regrouping scales exhibited considerable 
growth. The typical variability in allocated time within class was much 
less than the variability for all subjects pooled, and also much less than 
the variability in the class means for allocated time. The data on addition 
with regrouping were not analyzed further. Results for the place value 
and subtraction without regrouping data are presented in turn. 

Achievement in place value (post) was regressed on achievement in 
place value (pre), academic status, and allocated time in place value 
(from teacher logs) over the A-B period. Results are presented in Table 8. 
Allocated time in place value was negatively correlated with the other 
variables. The raw weight for engaged time was relatively small, and not 
bounded away from zero. Allocated time uniquely accounted for about one 
percent of the variance in the posttest. When subjects were pooled within 
class (Table 9), allocated time in place val ue was negatively correlated 
with pre-test and academic status, but positively correlated with the 
posttest. The partial correlation for time was positive, but relatively 
small. The raw regression weight for allocated time in both samples were 
positive, relatively large (0.026), and approximately twice the size of 
their standard errors. Allocated time uniquely accounted for two percent 
of the variance in posttest. 
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Tht lime allocated to place value (from teacher logs) was multiplied 
by the observed engagement rate (from direct observation and obser logs), 
thus generating an engaged time estimated from the teacher log data. 
Regressions, analogous to those just described, were subsequently run 
using this estimated engaged time. The results when subjects wer*e pooled 
are contained in Table 10. The correlation between estimated engaged time 
in place value and posttest was 0.12, whi"*^ the correlations between 
estimated engaged time and the remaining variables were negative, and sub- 
stantially larger in magnitude. The raw weight for estimated engaged time 
was positive, substantial in size, and bounded awcO' from zero. Estimated 
engaged time uniquely accounted for estimated engaged time was 0.30. The 
independent variables accounted jointly for about 40 percent of the variance. 

When subjects were pooled within class (Table 11), the pattern of 
correlation among the variables changed very little. The raw weight for 
estimated engaged time as positive and less than twice the size of the 
standard error. 

Four analyses of the relationship between achievement and allocated 
(or estimated engaged) time in place value have been reported. For analysis 
where subjects were pooled, no relationship was found between allocated 
time and achievement in place value, while estimated engaged time in place 
value showed a moderate relationship. 

The analyses where subjects were pooled within class were very con- 
sistent. A moderate relation was found in each case. The raw coefficients 
for time were approximately 0.025, with standard errors of approximately 
0.015. The unique variance in posttest accounted for by time (allocated 
or estimated engaged) ranged from two to four percent. With the other 
variables held constant, students on the average gained one point in 
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achievement in place value for every 40 minutes of time (allocated or 
estimated engaged) in place value instruction. 

Achievement in place value is likely to be related to instruction in 
addition and subtraction with regrouping, since the skills necessary for 
computation requiring regrouping are similar to those needed for place value 
problems. To test this possibility, all time in addition and subtraction 
both with and without regrouping) and in place value were summed for each 
student. This composite corresponds to time in general content categories 
1 through 5. Regression runs analogous to those described above were 
conducted. The results of these analyses are surranarized in Table 17. 

After trimming to reduce ceiling effects the data on subtraction 
without regrouping were submitted to regression analyses. Analyses of 
allocated time with subjects pooled and for subjects pooled within class 
were carried out. In both analyses, allocated time in subtraction without 
regrouping (general content category 3) was weakly correlated with the 
posttest. In the analysis where subjects were pooled, allocated time 
was essentially unrelated to posttest. Pre-test and academic status 
were also only weakly related to posttest, and the three independent 
variables jointly accounted for only eight percent of the variance in 
posttest. The analysis in which students were pooled within class in- 
dicated a positive but very weak relationship between allocated time and 
posttest. 

The two analyses of subtraction without regrouping data were repeated 
for estimated engaged time in subtraction without regrouping. In the 
analysis where subjects were pooled, a positive but very weak relation- 
ship between estimated engaged time and posttest was detected. However, 
when subjects were pooled within class, a stronger relationship was found. 
The raw weight for estimated engaged time (0.023) was bounded away from 



zero and estimated engaged time uniquely accounted for 10 percent of the 
variance in the posttest: In this case, estimated engaged time accounted 
for more variance in posttest than either pre-test or academic status. 
Results of the analyses of subtraction without regrouping are summarized 
in Table 17. 

Means and standard deviations for the measures of reading achievement 
and allocated time in matched content categories are presented in Table 12. 
All measures showed an overall gain over the A-B period. There were a few 
exceptions when the pre- and post means were compared for each class. Of 
the 108 cases (12 measures x 9 classes) there were nine occasions when class 
means decreased from A to B. As in the OA-OB test data, the posttest 
variance (within class) was less than the pre-test variance for a substan- 
tial number of situations (44 out of 108). Examination of the frequency 
distributions revealed serious ceiling effects for most of the measures. 

The quantities of allocated time varied widely from one content 
category to another. However, the content categories represented in 
Table 12 also varied in "breadth" and, in several cases, overlap in 
coverage. For example, decoding (total) included decoding-long vowels 
and decoding-consonant substitution as well as other areas of decoding. 
For a particular content category there was considerable variation both 
within and between classes. In most cases the variation between classes 
was greater than that within classes. 

Regression analyses were carried out on several of the content areas 
represented in Table 12. In general, areas where ceiling effects were 
least serious were chosen for analysis. In each case, a frequency dis- 
tribution of the pre-test was examined and cases were trirrmed. Students 
,"/ith missing data were also deleted before analysis. After reducing 
the number subjects (in some cases the reduction was substantial), an 
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analysis where subjects carried out on the remaining students from the 
nine classes in the sample. In these analyses achievement (post) was 
regressed on achievement (pre), academic status, allocated time in the 
matched content area and allocated time in a logically related content a 

Two parallel analyses were conducted using estimated engaged time 
rather than allocated time. Engaged time was estimated by multiplying 
allocated time by the engagement rate which was obtained during the 
direct observation. Since only six of the nine classes were observed, 
engagement rates were available for some students but not for others. 
Therefore the sample size for the analyses using estimated engaged time 
was invariably smaller (representing the ommission of three classes) 
than for the analyses using allocated time. 

Regression analyses relating achievement in compound words and 
allocated time variables were conducted. As outlined above, two time 
variables were entered in the regression equation: the tirne allocated 
to compound words (matched category) and the time allocated to other 
word structure (a logically related contents area). 

The four independent variables accounted for 30 percent of the 
variance when subjects were pooled and 26 percent when subjects were 
pooled within class. In both cases, academic status accounted for, by 
far the greatest portion, of the explained variance. The pre-test and 
both time variables were relatively weak contributors to the posttest 
variation. However, when subjects were pooled within class, allocated 
time in compound words had a large raw coefficient (.025), had a sub- 
stantial partial correlation with the posttest (0.18), and was a much 
stronger contributor than the pre-test. 

Analyses using estimated engaged time were similar to those reported 
for allocated time. The four independent variables accounted for 
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28 percent (subjects pooled) and 25 percent (subjects pooled within 
class) of the variance in the posttest. Academic status was the 
strongest contributor in both analyses while the pre-test was relatively 
weak in both. When subjects were pooled within class, estimated engaged 
time in compound words had a large coefficient (0.042), a relatively 
large partial correlation with the posttest (0.16), and was a stronger 
contributor than the pre-test. This result indicates that when class 
mean differences were removed, students who spent more time engaged in 
compound words also had higher achievement in compound words. 

The results of the analyses on achievement in compound words were 
dominated by the academic status variables. For the time variables, the 
results were stronger in analyses where subjects were pooled within 
class than for analyses where subjects were pooled. In the latter type 
of analysis estimated engaged time uniquely accounted for four percent 
of the variance in the posttest. The analyses of achievement in com- 
pound vfords are summarized in Table 18. 

Similar analyses were carried out on time and achievement in decoding- 
long vowels. Tables 13 and 14 present analyses where achievement in 
decoding-long vowels (post) was regressed on achievement in decoding-long 
vowels (pre), academic status, allocated time in decoding-long vowels 
and allocated time in other decoding. The pattern of correlations among 
the variables was similar when the matrix for subjects pooled (Table 13) 
is compared to the matrix for subjects pooled within class (Table 14). 
The pre-test, posttest and academic status variables were highly inter- 
correlated in both tables. Allocated time in long vowels was weakly 
but positively correlated with the posttest, and slightly negatively 
correlated with all three test scores. 
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In the regression analyses, the four independent variables cccounted 
for 68 percent (subjects pooled) and 58 percent (subjects pooled within 
class) of the posttest variance. Although the analyses were dominated 
by the pre-test, allocated time in decoding-long vowels had a positive 
regression weight. The effect was stronger for the analyses where 
subjects were pooled, but in both analyses the partial correlation 
between allocated time in decoding-long vowels and achievement (post) 
was quite high (0.31 and 0.17). Time allocated to the other decoding 
areas yielded a negative weight in both analyses. In the analysis where 
subjects were pooled the effect was quite strong though much weaker than 
the effect of time allocated to decoding-long vowels. Since the zero 
order correlation between the two time variables was positive, the 
negative weight for time allocated to other decoding was somewhat diffi- 
cult to explain. 

Parallel analyses were computed using estimated engaged time rather 
than allocated time. The sample on which these analyses were carried 
out contained 66 students from the six classes for which estimates of 
engaged time were available. The results for subjects pooled and sub- 
jects pooled witnin class are presented in Tables 15 and 16 respectively. 
The pattern of inter-correlations among the test scores similar to 
those presented in Tables 13 and 14. However, the correlations among 
the test scores and time in long vowels and estimated engaged time in 
other decoding increased to 0.47 in Table 15 and 0.67 in Table 16. 
Where there were negative correlations between allocated times and test 
scores there were essentially zero or positive correlations between 
estimated engaged times and test scores. 
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In the regression analysis where subjects were pooled there was a 
positive relationship between estimated engaged time in decoding-long 
vowels and the posttest. In the same analysis estimated engaged time 
in the other areas of encoding entered negatively. Both times have 
sizeable partial correlations with the posttest. When subjects were 
pooled within class (Table 16) neither time variable had much impact on 
the posttest. 

In the analyses of achievement in decoding-long vowels the pre- 
test dominated the relationships. However, time in the matched category 
was positively related to the posttest. A negative relationship 
occurred between achievement in decoding-long vowelr* and time in the 
other decoding areas when subjects were pooled but the relationship 
disappeared when subjects were pooled within class. 

In addition to analyses of relatively narrow content categories 
(compound words and decoding-long vowels) regressions were run on total 
decoding which represents a much broader content category and includes 
much greater amounts of allocated tinrie. In these an^ilyses, time allocated 
to decoding and all other time allocated to reading were used as inde- 
pendent variables. After trimming the sample to eliminate missing data 
and to alleviate ceiling effects 103 cases remained for analyses. 

The results for the allocated time measures are surmiarized in Table 18. 
The correlations among the test scores were extremely high and time allo- 
cated to the matched categor7 correlated negatively with the posttest. 
Nevertheless the weight for time allocated to decoding was positive in 
the analysis where subjects were pooled. This weight goes slightly 
negative in the analysis where subjects were pooled within class. In 
neither case wfis the effect very strong. However, when subjects were 
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pooled within class (see Table 18) the time allocated to other reading 
had a large positive weight and a substantial partial correlation with 
post test. 

When parallel analyses were run using estimated engaged time 
(Table 18), the negative zero order correlations disappeared. The^.a 
analyses were similar to the analyses using allocated time. The result 
for estimated engaged time (when subjects were pooled within class) was 
repeated. 

The test score variables in the analyses of decoding were very highly 
correlated. This condition dominated the analyses. The effect of the 
matched time category was weak and inconsistent, sometimes yielding 
positive weights sometimes negative weights. The time in other reading 
however did have a consistent positive relationship to posttest when 
subjects were pooled within class. 

The broadest content category available for analysis was total 
reading. All of the reading subscores (exclusive of speeded subtests) 
were added to form a total reading score containing 301 Items. Total 
reading (pre) and academic status are almost identical by definition and 
not surprisingly their intercorrelation was 0.99 (both when students 
were pooled and when students were pooled within class). It is also 
clear that the pre-and posttests were very highly correlated. Allo- 
cated time was essentially uncorrelated with the test scores when 
subjects were pooled and positively but very weakly correlated to the 
test scores when subjects were pooled within class. 

Estimated engaged time was moderately correlated with the test 
scores and more strongly related to the posttest than with the pre-test 
both when subjects were pooled and when subjects were pooled within class. 
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Several regression analyses were carried out on these data. Total 
reading (post) was regressed on total reading (pre) and either time 
allocated to reading or estmated engaged time in reading. Analyses were 
completed where subjects were pooled and where subjects were pooled 
within class. Even though the analyses were dominated by the very U:>je 
pre-post correlation^ all weights for time were positive. The raw 
regression coefficients were relatively large in the analyses where 
subjects were pooled within class (0.012 for allocated time in 
reading and 0.018 for estimated engaged time in reading). In all 
analyses the relationships were somewhat stronger between posttest and 
estimates of engaged time than between posttest and allocated time. 
In no case did a time variable account uniquely for more than one 
percent of the variance in total reading. Given that the pre- and 
posttest were so highly correlated, this situation was hot unexpected. 

Sunwary of results for mathematics. Table 17 presents a summary of the 
relationship found between instructional time and student achievement 
in mathematics. For the OA-OB periods a positive relationship was 
found in analyses where subjects were pooled. Differences between classes 
in the amount of engaged time in place value were related to student 
achievement in place value. Over the A-B period, achievement and 
estimated engaged time were weakly related in analyses where subjects 
were pooled. Stronger relationships were found when a broader definition 
of time (especially for estimated engaged time) was used. When subjects 
were pooled within class, time and achievement in matched content areas 
were weakly but consistently related. 
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Where substantial relationships were found, time and achievement 
were positively related. It was also found that, where students had 
no time in a content area (addition with regrouping), no gain in 
achievement was observed. 

Summary of results for reading . A summary of the regression analyses 
is presented in Table 18. An examination of the raw regression coeffi- 
cients for time variables revealed that 15. of the 18 coefficients were 
positive. With the exception of the decoding results, the coefficients 
obtained in analyses where subjects were pooled within class were 
greater than those obtained in corresponding analyses where Subjects 
were pooled. The percentages of variance accounted for uniquely by 
time variables were quite small. Given the general pre-post correla- 
tions and academic status-post correlations, this situation was not un- 
expected. 

DISCUSSION 

Mathematics . The findings for the OA-OB period reflected differences 
between one class (which spent a large amount of time and attained a 
large achievement gain) and all other classes (which spent relatively 
little time and had relatively small achievement gains). When the 
differences in engaged time were small (analyses where subjects were 
pooled within class), no strong relations with achievement were ob- 
served. In the only case where large differences occurred (between 
classes), a relatively strong relationship between engaged time and 
achievement was found. 

For the A-B period, those analyses where subjects were pooled 



followed the same pattern as the results for the OA-OB period. That 
is, stronger relationships between time and achievement were found 
when the between-class differences were large. Class 2, with a large 
achievement gain and large amount of time, differed from the other 
classes. When the broader time definition was used, this difference 
between Class 2 and the other classes was increased. 

For the analyses where subjects were pooled within class, the 
findings over the A-B period differed somewhat from the findings over 
the OA-OB period. Note that positive, though weak, relationships be- 
tween time and achievement were found, and that the relationships 
tended to be stronger for estimated engaged time. A relatively strong 
relationship was found in this set of analyses between estimated engaged 
time and achievement in subtraction without regrouping. Over the A-B 
period the accumulated differences in time within class were quite 
large, and these differences did show a relationship to achievement. 

The results obtained from analyses where subjects were pooled pro- 
vide indirect evidence that more time was related to more learning. 
However, these effects were essentially between class effects, and, 
cannot be interpreted unambiguously. There may have been many other 
differences between classes which would account for the achievement 
differences. The findings from analyses where subjects were pooled 
within class can be interpreted more straightforwardly. Though not 
with consistent strength, instructional time and achievement were 
positively related, regardless of differences between classes. These 
results were also supported by the fact that, in cases where no time 
was allocated to instruction (addition with regrouping), no gain in 
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achievement was detected. 

Reading , Instructional time in reading was positively related to 
student achievement in reading. In general, where students spent more 
time, achievement was higher; however, there were several exceptions 
to this statement. 

Variables assessing instructional time in reading showed stronger 
effects when subjects were pooled within class than When subjects were 
pooled. This implied that if a student spent more time (relative to 
the mean time spent for his class) then his reading achievement tended 
to be higher than the mean achievement for his class. An analogous 
statement can be made about time and achievement in reading relative 
to the means for the whole sample (regardless of class membership) but 
the effect tended to be smaller than that found when subjects were 
pooled within class. For this sample of classes, the variation in 
average class time in reading instruction was not strongly related tp 
average class differences in achievement. This could have resulted in 
a number of ways; for example, differential effectiveness of teachers 
and/or curricula, or the allocation of time (in some classes) to content 
areas after the students had mastered the areas. It was not within 
the scope of the present data set to pursue these Possibilities. The 
point here is that, within a given class more time was associated with 
more learning. Differences between classes in amount of instructional 
time were also weakly related to achievement. 

The content areas chosen for analysis were purposely varied in 
"breadth." Compound words was the narrowest category chosen, in that. 
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the knowledge to be acquired in the area was relatively small in 
amount and relatively simple in structure. The long vowels category 
was somewhat broader in that the concepts involved were more compli- 
cated and were also more closely tied to other content categories (for 
example, short vowels and other decoding categories). The total de- 
coding and total reading categories were broader still. The results 
for the broadest category (reading) and the narrowest category (com- 
pound words) followed the trends (more or less) described above. The 
results from the two decoding categories were somewhat weaker. A 
logical analysis of the test items used to assess decoding, pointed 
out that instruction in decoding may be helpful but not necessary for 
answering the items correctly. Therefore, students who were not in a 
phonics-type piugram could certainly get the items correct even though 
they had small amounts of time allocated to decoding tasks. In reading, 
this situation makes it particularly difficult to isolate pieces of 
instructional time which related uniquely to performance on paper and 
pencil tests. There was clearly considerable transfer of knowledge from 
one content area to another. In addition, the broader the content area 
the greater the potential overlap. The data bore this out, especially 
in the decoding area. Note that time in other reading was a strong 
contributor to achievement (when students were pooled within class). 
The results for decoding-long vowels employed time in other decoding 
as the Secondary time variable. Having recognized this transfer phe- 
nomenon, time in other reading may have been a more useful choice for 
the secondary time variable in the analysis. 
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General Conwents 

The findings reported on the relationship between instructional 
time and achievement were derived from exploratory analyses. Alter- 
native analysis plans might or might not replicate the results. The 
underlying model relating time and other factors to learning remains 
unclear. In the analysis reported here, no consideration was given 
to possible nonlinear relationships. A number of interesting hypo- 
theses could be explored. A conceptually simple and intuitively 
appealing approach assumes that learning is the product of some learn- 
ing rate and time. With a zero learning rate or no time, no learning 
takes place. Where learning rate is constant, learning is a function 
of time; where time is constant, learning is a function of learning 
rate. Equal amounts of learning may occur as the result of a small 
amount of time and a high learning rate, or vice versa. The major 
difficulty with this notion is the complexity of the "learning rate" 
concept. Presumably, learning rate is a function of the person and 
of the learning task. This product model was not explored for this 
report. 

The way in which content areas are subdivided and categorized may 
affect the relationship between time and achievement. In this study, 
mathematics and reading instruction was partitioned into mutually ex- 
clusive categories. Achievement tests corresponding to the categories 
were developed, and relationships were sought between achievement and 
time within the same category. This appears to be the place to start; 
however, the results and the previous discussion point out the diffi- 
culty of developing consistent and meaningful content categories. The 
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greater the transfer effects in a subject area, the more complex the 
relation between time-in-content and achievement. It would appear 
that some subject areas are more amenable to useful content categori- 
zation than others (when usefulness is defined in terras of the relation- 
ship to paper and pencil test scores). 

A slight variation on the transfer issue concerns the relative 
impact of out-of-school experience on achiisvement. Of the academic 
areas taught in elementary school, reading is probably influence more 
by out-of-oschool experience than other subject areas. This specula- 
tion does not invalidate the time to achievement relationship, but it 
may make the relationship more complex and difficult to investigate, 
empirically. It is tempting to redefine the content categories and to 
hierarchically structure the manner in which they should be related to 
a given achievement measure. Several simple redefinitions have been 
reported; many other plausible alternatives could also be tried. 

Since instructional time tended to be allocated in blocks by 
subject matter, students in the same class tended to have the same 
total time allocated to mathematics (neglecting any effects due to ab- 
senteeism). This was true for reading as well as mathematics. As a 
result, the set of content categories for mathematics and reading exhi- 
bited partially ipsative properties. The within class correlations 
among content categories were therefore constrained in a complex fashion. 
On some occasions, when more than one time variable was entered in a 
regression analysis, the weights for the variables were opposite in 
sign. This came about because more time spent on one content category 
often implied relatively little time spent on another. 
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The results of this study must be carefully qualified for a number 
of reasons. The achievement measures were relatively short, and there- 
fore prone to sizeable measurement errors. There were severe ceiling 
effects on many of the reading scales. Hence, the samples on which 
reading analyses were conducted usually included from 50 to 80 percent 
of the students with complete data. Only a few classes were involved; 
nine for analyses of allocated time in reading and six for analyses of 
allocated time in mathematics and all analyses of estimated engaged 
time. In addition, the correlations between test scores were high 5 
especially for the reading scores. The time variables accounted 
uniquely for small portions of post-test variation. This fact was, at 
least partly, a function of the multi-colinearity among the variables. 
In addition, the teacher log-keeping procedures and the direct obser- 
vation procedures contained relatively large errors. 

Instructional time and student achievement were positively related. 
Substantial amounts of time and substantial differences in amounts of 
time were necessary before this relationship could be detected. The 
strength and consistency of the relationship varied considerably. 
Ceiling effects on the tests prompted relatively severe trimming of 
subjects from the sample. 

This study provides qualified support for the hypothesis that more 
time yields more learning. This suggests that differences in the amount 
of time provided for instruction in a given area (either among classes 
or among students in the same class) are related to the amount learned. 
Thus, the pattern of time allocation to various subject matter areas 
and sub-areas is an important consideration when planning and implemen- 
ting instruction. However, this result does not suggest what to do 
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during the time allocated to a content area in order to increase the 
amount of learning. It may be that more effective instructional be- 
haviors can make up for relatively smaller time allocations. The 
important point in this exploratory study is that differences in 
quality of instruction did not appear to swamp differences in amount 
of instruction. 

Although the amount of time allocated to a content area appears, 
in itself, to be a contributor to the amount learned, we must not 
lose sight of the quality of instruction. It is beyond the scope of 
these data to comnent on the impact of specific teacher behaviors or 
combinations of teacher behaviors. However, it is interesting to note 
that, in the main, amount of engaged time (or estimated engaged time) 
was more strongly related to student achievement than was amount of 
allocated time. If engagement increases with quality of instruction, 
then the strengthening of the relationship between instructional time 
and student achievement obtained by using (estimated) engaged time, 
can, in part, be attributed to an effect of quality of instruction. 

The distinction between allocated and engaged instructional time 
may have considerable importance for the practice of teaching. Some 
teaching behaviors and classroom conditions allow the amount of engaged 
time to approach the amount of allocated time. These teaching behaviors 
and classroom conditions may result in more engaged time which, in turn, 
will yield higher achievement (given a constant amount of allocated 
time). Although it is but speculation at this point, these few con- 
cepts provide a potentially powerful v/ay to think about teaching effect- 
iveness. Teachers allocate instructional time to content areas. Then 
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the task is to optimize the amount of time students are engaged in re- 
levant learning activities which will in turn lead to increased achieve- 
ment. Hence, amount of engaged time and student engagement rates may 
offer valuable intermediate criteria in the establishment of effective 
instruction. 
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Tkblo 1 

Reliability coefficinnta* for veadin/; suDscales at each tcLVing occasion 



A • B BTTCHVAL 



Scale 


Munbcr 

of 
Items 


M 


Occasion A 
Mean s.D. 


a 


I' 


Occasion B 
Mean S.D. 


a 


Dacodiii?!; - Consonant 
iXibstltutions 


10 


1'I7 . 


2.5. 


3.6 


0.75 


119 


1.0 


. 3.8 


0.75 


Vavels (final e) 




12 




6.7 


3.9 


0.75 


119 


7.8 


3.6 


0.76 


UCG\Xl±ii^ • XA>ng 

Vowels (digraphs) 




10 


mi 


n.^ 


11. 0 


0.81 


II19 


5.6 


1.0 


0.82 


Decoding^ 
(total) ^ 




12i< 


m2 


■59.6 


33.0 


0.97 


135 


72.1 


33.0 


0.97 


Context Clues - 
Form of V/oni 




10 


mi 


1.8 


3.2 


0.68 


119 


2.3 


1.0 


0.75 


Context Clues - 
(total) 




30 


im 




9.2 


0.59 


119 


12.2 ■ 


10.5 


0.90 


V.'orvi Straccure - 
Ccn-pcur/l Woixls 




10 


150 


1.2 


11.8 


0.82 


136 


6.5 


1.5 


0.63 


Vxorvi S^i^acture 
(total) 




65 


1*^9 


15.0 


18.0 






21.8 


19.5 




/.ord Meaning - 
SyncnyciS 




18 


m 


3.6 


5.2 


0.82 


111 


5.1 


fi.l 




Ccrprehsnslon - 
Description 




13 


133 


2.1 


3.6 


0.70 


131 


3.9 


1.2 


0.73 


Ccciprehension 
(fx)tal) 




50 


138 


9.5 


12.5 


0.90 


1311 


15.1 


11.3 


0.91 




OA - 03 INT3^AL 


Scale 


NuzrJber 

of 
Items 


N 


Occasion OA 
Mean S.D. 




N 


Occasion OB 
Mean S.D. 




Dccodinpc - Long 
Vcv;els 




22 


117 


12.1 


7.8 


0.39 


112 


11.1 


8.0 


0.89 


C^^oding 




m 


117 


8.11 


11.2 


0.71 


112 ) 


7.8 


1.7 


0.80 


CaT.pound 
VJords 




10 


117 


6.1 


il.l 


0.77 


112 


6.6 


3.5 


o.yi 



^Alpha coefficients (Cronbach, 1951) are presented for i-jach scale. 



^Tne scores on Decodlns:-Sintae ConGOnants (speeded test) and Decodia^-PIendn and Digraphs (r^peedcd test) v«*re added 
to form a scale naxod Decodlnoi-Consonant Sounds (spoecled tent). Ihe cc:nb3ncd scores were used in subccqucnt 
analyses . All other i:ubtc-:;t.*^' included in this .report had liberal tliw Ibrdts. 

*^The scores on D'?codirjT-iionr Vowels (firal e) and Oecodlnr-rjouc: Vo'\-els (di£mphs) wjrc added to fom a scale named 
Decoding-Long Vov.vls which u iz used in subco.]uont ar^ay30s. 
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Table 1 (continued) 
Reliability coefficients^ for reading iubscales at each testing occasi^'^ 



A-B Interval 



Prace'Vatre'' 


or 

'"""11 


N 


Orcrslon A 
K.aii S.D. 

""•3:3 3TB- 


a * 


• 


Occaclon B 
'I'ean S.D. 


a . 






6.7 


ma 


. 6.75. 


Subtraction w/ 
Regrouping 


10 


105 


3.4 2.6 


0.56 


112 


4.8 


3,4 


0.74 


Addition with 
Regrouping 


10 


105 


1.5 2.5 


0.57 


112 


1.8 


3.2 


0.74 



OA-OB Interval 



.Vile 


of 


K 


Occasion OA 
ftean S.D. 


a. 


1 


Occasion CB 
Vioan S.D. 




Place Value 




15 


117 


4.8 


3.i) 


0.61 


112 


6.3 


4.7 


0.81 


Subtraction 






















w/o Regroupir 


9 


10 


117 


3.1 


2.8 


0.60 


112 


3;4 


3.1 


6.69 


Addition with 










II 












Regrouping 




10 


117 


i.7 


2.7 


0.60 


112 


1.5 


3.0 


0.70 



Alpha coefficients (Cronbach, 1951) are presented for each scale. 
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4 



3 

S 

Q. 
C 



c 1 



(S 
« 
C 



M '5) 
..(6) + (1) 



-1 



J L 



" 20 40 60 80 100 120 HO 160 180 

Mean Enjiged Time In Plsce Value 

Figure ] 

to w gain on acliieveient in place value vs. mean engaged time in place value ove^ the OA-OB 
period for six grade 2 classes (class identification nuibers are shown in parentteses) 



TibleZ 



.... :r — urn ...t «te,.H« 



Class 



I 5 



; flax 



16 



18 



16 



20 



17 



Academic 
Status 



Place Value 



?reTest 
(15 items) 



160.5 6.5 

(91.1) m 



Post Test 
(IS itais) 



7.3 
(5.2) 



19 ,3U 3.0 I 1.5 
j (2.4) j (2.3) 



13 12' 



:147.3 5 5.8 
(94.7) (4.1) 



26 



24 



133.0 5.5 
(65.5) (3.5) 



I 18 17' .75.3 1 2.7 



I . ( 



ill2il06 



I -2SS ■sins 



113.3 I 4.8 
(80.8) j (3.4) 



115.-2 



(1.6) 



7.8 
(4.1) 



7.1 
(4.11 



3.8 



6.1 
(4.5) 



Engager 
Time 

(minutes j 



23 
(10) 



138.9 5.4 9.7 176 
Hm (3.3) (45) 



Subtraction Kith- 
out Segroi'pirg 



Pre Test 

(TO iteir.s) 

3.2 
(3.1) 



3.9 
(2.4) 



47 2.3 
(10) (2.5) 



20 I 2.7 
(12) (2.9) 



13 I 4.3 
(7) (3.1) 



0 ! 2.3 
(0) ! (1.8) 



45 3.2 
(62) (2.8) 



R ^7 I 3.1 
(3.0) I (65) (0.8) 



i 



Post Test 
(10 items j_ 



Engaged 
Time 

(ninutes) 



2.6 
(2.8) 



5.0 
(2.8) 



22 



Addition With 
Regrc'jpirig 


Pre Test 
1 (10 itenis) 


Post Test 
(10 ita^) 


Engaged' 
lice 

(inifiutes[ 


2.5 

I (2.7) 


2.6 
(3.3) 


1 

(1) 



(4) (2.4) 



2.9 
(2.9) 



2.7 
(2.8) 



« 0,7 
(H) (1,5) 



1 I 2,6 
(0) 1 (2,6) 



/•3 68 I 1.0 
(3.7) ! (24) (3,2) 

■ l! 



1.9 
(2.6) 



43 

(18) 



3.3 
(3.1) 



35 
(28) 



3.2 

(1.2) 



31 

(26) 



1.7 
(2.5) 



1.7 
(0.8) 



1.8 

(3.1) 



1.8 
(3.2) 



1.6 1.5 
! (2.6) I (2.9) 



1.5 



0.0 
(1.8) . 



(0) 



0 

(0) 



0 

(0) 



3 

(1) 



1.3 I 0 
, (3.0) i (0) 



1 

(2) i 



Notes 



Engaged tlrae was assessed by direct observation. 
Standard deviations are shown in parentheses. 
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Table 3 



Achievement in place value (post) regressed on achievement 
in place value (pre)^ academic status and engaged time in 
place value (general content category 5) from direct obser- 
vation over the OA-OB neriod (su bjects ooole dy moderate 
trim, N = 94) . 



DESCRIPTIVE INFORMATION 





Variable 


Mean 


Standard 
Deviation 


Correlations 
1 2 3 4 


1 


Place Value (Post) 


5.3 


3.9 


1 .00 




2 


Place Value (Pre) 


4.1 


2.5 


.50 


1 .00 


3 


Academic Status 


101.5 


73. 2 


.50 


.30 1.00 


4 


Engaged Time GCC 5 


50.4 


66.2 


.45 


.22 -.12 1.00 


II 


SUMMARY OF MULTIPLE 
Multiple R 


REGRESSION 


ANALYSIS 

0.70 (p = 


a 

0.00) 





Multiple R Squared 
Std. Error of Est. 
Constant 



0 .49 
0.83 
0.33 



Independent 
Variable 

Place Value (Pre) 

Academic Status 

Engaged Time 
GCC 5 



Beta, 
Stand . 
Coef- 
ficient 

0.3128 

0.3668 

0.3380 



Stand. Partial 

Raw Error F Corr. 

Coef- Of TO Proba- With 

f icient B Delete bility ^ D ep. 

0.4840 0.1243 15.15 0.00 0.38 

0. 0196 0.0 04 2 21 .54 0.0 0 0.44 

0.0199 0.0045 19.22 0.00 0.42 



Probabilities rounded to two places. 
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Table 4 

Achievement in place value (post) regressed on achievement 
in place value (pre), academic status, and engaged time in 
place value (general content category 5) from direct obser- 
vation over the OA-OB period ( subjects oooled within class, 
moderate trim , N =» 94). " 



I DESCRIPTIVE INFORMATION 



Variable 




Mean 




Standard 
Deviation 


Correlations 
12 3 4 


1 Place Value (Post) 


a 

0.0 




2.9 


1 .00 






2 Place Value (Pre) 


0 .0 




2.3 


.39 


1 .00 


• 


3 Academic Status 


0.0 




61.9 


.32 


.15 1 


.00 


4 Engaged Time GCC 5 


0.0 

• 




19.0 


. .05 


-.05 - 


.06 1.00 


II SUMMARY OF MULTIPLE REGRESSION ANALYSIS 








Multiple R 
Multiple R squared 
Std. Error of Est. 
Constant 




0 
0 
2 
0 


.48 (p = 

.23 

.58 

.00 


b 

= 0.00) 






Independent 
Variable 


Beta, 
Stand . 
Coef- 
ficient 


B, 

Raw 
Coef- 
ficient 




Stand . 
Error 
Of 
B 


F 

To 

Delete 


Proba- 
bility^ 


Partial 
Corr . 
With 
Dep. 


Place Value (Pre) 


0.3518 


0.4398 




0.1173 


14.05 


0.00 


0 .37 


Academic Status 


0.2704 


0.0126 




0.0044 


8.29 


0.01 


0.29 


Engaged Time 
GCC 5 


0 .0853 


0.0130 




0.0142 


0.84 


0.64 


0 .10 



a 

Since the scores are mean deviated, all means are eoual to zero. 

b 

Probabilities are rounded to two places. 
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Table 5 

Means airi standard deviations for achlevemsnt measures and engaged time in matched content categories over the OA-OB period for six 
Qrade 2 classes. 











Decoding - loig Vowels 


Decoding 


Ccnpound Msrds ' 


Class 


M 
N 


m 

N 


Academic 
Status 


Pre Ttest 
(22 items) 


ft)st Test 
(22 Items) 


Bfigsged 
(minutes) 


fre Test 
(11 items) 


Post Test 
(11 itecB) 


Engajfid 
line 

(minutes) 


Pre Test 
(10 items) 


Qigaged 
Post Test Time 
(10 items) (minutes) 


1 


J 


16 


160.5 
(91.1) 


(7.6) 


(6.3) 


27 
(25) 


9.5 
(1.1) 


9.5 
(3.5) 


203 
(18) 


6.7 
(3.2) 


7.3 
(3.1) 


22 

(39) 


2 


IB 


17 


138.9 
(77.0) 


V 7 

(8.3) 


IP ^ 

(7.6) 


l| 

(5) 


8 9 

(1.1) 


9.6 
(1.2) 


108 
(35) 


7.1 
(3.1) 


7.2 
(3.1) 


3 

(5) 


3 


20 


19 


36.11 
(35.0) 


C 7 
?.( 

(5.0) 


5 ft 
(5.1) 


J? 

(1) 


^ ? 

(3.7) 


J.U 

(3.7) 


112 
(20) 


2.1 
(1.2) 


3.0 
(1.0) 


11 
(5) 


k . 


11 


13 


1H7.3 


ll.D 
(8.0) 


11.1 
(6.7) 


8 

(12) 


10.2 
(3.3) 


9.9 
(3.8) 


221 

(51) 


6.9 
(3.9) 


7.5 
(3.1) 


16 

(3) 


5 


26 




133.0 
(65.5) 


11.9 
(6.7) 


11.0 
(6.9) 


3 

(5) 


9.5 
(3.5) 


8.5 
(1.6) 


55 
(36) 


7.0 
(2.7) 


7.3 
(2.1) 


1 

(11) 


6 


18 


17 


76.5 
(53.7) 


10.1 
(7.2) 


10.0 
(7.5) 


18 
(22) 


7.2 
(3.1) 


6.1 
(3.9) 


79 

(26) 


7.2 

(3.5) 


7.6 
(2.5) 


1 

(3) 


Average 

over 

students 


112 


106 


113.5 

(8U) 


12.0 
(7.7) 


11.3 
(7.9) 


16 
(19) 


8.3 
(1.1) 


7.8 
(1.5) 


120 
(70) 


6.2 
(3.9) 


6.6 
(3.5) 


9 

(17) 


Average of 
class means 
(unweighted) 


6 


6 


115.1 
(18.3) 


12.0 
(3.5) 


0.6) 


17 
(11) 


8.1 
(1.9) 


7.9 
(2.1) 


130 

(68) 


6.2 
(2.0) 


6.7 
(1.8) 


10 
(9) 



Notes 

Bigaged tljue was assessed by direct observation. 
Standard deviations are shown In parentheses, 
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Table 6 

Means, standanJ deviations and Intercorrelations for achievement in capmi weds and associated 
measures of engaged time assessed over the QA-OB interval. 



Variable 


Mean 


Standard 
Deviaticn 


1 


Correlations^ 
2 3 1 


5 


1 Conpound Words (Post) 


1.5 


V 

3.1 (3.ir 




0.63 


0.11 


0.05 


0.21 


2 Conpound Words (Pre) 


3.6 


2.7 (2.5) 


0.57 




0.50 


0.01 


0.35 


3 Academic Status 


65.1 


17.8 (37.0) 


0.33 


0.113 




0.15 


0.69 


1 Bigsged Time In 
Conpound Words 


in 


21 (19) 


0.12 


0.00 


0.07 




0.22 


5 &igaged TlJiie in Other 
Word Structure 


B 


13 (9) 


0.07 


0.23 


0.51 


0.03 





Note 
N = 17 

(Students fran Classes 1 through 6 were Included.) 



^ Engaged tljis was assessed by direct observation. 

^ Standard deviations, calculated to students were pooled within class, are shown in parenthesesi 
° Correlations, conputed when stidents were pooled within class, are shewn below the najor diagonal. 



Table? 
aeiKinsii 

over the A*B period fbr ilx gndi 2 cjasset. 



oontnt cattgorfis 













Place Kalise 


Subtraction Ulth- 
out Regrouping 


AdditfonJIth . \ 
Regrouping 


Class 




nin 

JL 


.Status 


Dm Tact 

rre lesi 

(15 items) 


Post Test 
(15 itfiiis) 


ailQcititf 

Tine 

(ainutes) 


Pre Test 
(lOlteas) 


Post Test 
(ID Iteas) 


llIOCItM 

TiK 

(linutes) 


Pre Test 
(lOlteis) 


Pfist TiSt 

: (IMtep) 


nig- 

. jjlnutes] 


1 


16 


15 


160.5 
(91.1) 


4.9 
(3.6) 


7.1 
(4.7) 


30 
(2) 


2.3 
(1.6) 


4.5 
(3.1) 


311 ■ 
(76) 


1.8 
(2.1) 


.2.4 

(3 5) 


12 

(?) 


2 


18 


18 


138.9 

ill a\ 

(77.0) 


2.3 
(3.2) 


9.7 

(2.6) 


146 
(26) 


4.1 
2.4) 


5.8 

(3.3) 


546 ' 
(35) 


1.3 
(2 6) 


1.9 


7 

hi 


3 


20 


17 


36.4 
(.35.0) 


0.7 

(2.2) 


3.3 
(2.8) 


272 
(21) 


1.6 

(2 01 


5.2 

(32) 


347 

(5(5) 


0.2 

In Q\ 


1.1 


12 

.11) 


4 


14 


13 


147,3 
124.7) 


5.6 
(4.3) 


7.4 

(5.0) 


127 
(34) 


2.5 

(2.7) 


3.7 

(3.7) 


109 
(34) 


1.5 

(3 2) 


1.1 

f? 9) 


(In) 


5 


26 


23 


133.0 
(65.5) 


4.8 
(3.4) 


7.8 • 

(3.6) 


139 
(15) 


4.7 
(2.8) 


5.2 
(3.3) 


453 

(48) 


1.8 
(3.1) 


3.4 

(3.8) 


11 

(2) 


6 


18 


15 


75.3 
(47.0) 


1.2 
(1.7) 


4.1 

(2.4) 


15 

(3) 


3.8 
(1.9) 


3.5 
(3.2) 


275 

(95) 


1.8 
(2.1) 


0.5 1 
(2.8) 


25 
(18) 


Average 

Over 

Students 


112 


102 


113.3 
(80.8) 


3.3 
(3.6) 


6.5 
(4.1) 


127 
(88) 


3.3 
(2.6) 


4.7 
(3.3) 


357 
(143) 


1.4 

(2,5)., 


1.8 

(3.2) 


14 

00) 


Average of 
Class Keans 
(Unweighted) 


6 


6 


115.2 
(48.5) 


3.3 
(2.1) 


6.6 

(2.4) 


122 
(93) 


3.2 
(1.2) 


4.7 
(0.9) 




340 
(151) 


14 

M 


1.7 

(1.1) 


14 ■ 
(6) 



Notts 



Allocated time Nas assessed by dally teacher logs. 
Standard deviations are shewn In parentheses. 
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Table 8 



Achievement in place value (post) regressed on achievement 
in place value (pre)^ academic status and allocated time 
in place value (general content category 5) from teacher 
logs over the A'-B period (subjects pooled^ moderate trim. 
N = 87) 



DESCRIPTIVE INFORMATION 





Var iable 


Mean 




Standard 
Deviation 


Correlations 
12 3 4 


1 


Place Value (Post) 


6.2 




3.7 


1.00 




2 


Place Value (Pre) 


2 .8 




2.5 


. 45 


1 .00 


3 


Academic Status 


110.8 




78.7 


.54 


.50 1.00 


4 


Allocated Time GCC 5 


126.9 




88.4 


-.07 


-.21 -.27 1.00 


II 


SUHMAPY OF MULTIPLE REGRESSION 


ANALYSIS 








Multiple R 
Multiple R Squared 
Std. Error of Est. 
Constant 




0 
0 
3 
2 


.59 (p = 

.35 

.04 

.34 


a 

0.00) 






Beta, 






S tand . 




Partial 



Independent 
Variable 

Place Value (Pre) 

Academic Status 

Allocated Time 
GCC 5 



Stand . 
Coef- 
ficient 

0 .2465 

0.4471 

0 .0979 



Raw 
Coef- 
f icient 

0.3628 

0.0210 

0.0041 



Error 
Of 

B 

0.1510 
0.0049 
0.0039 



F 

To 

Delete 
5 .77 
18.39 
1 .12 



Proba- 



Corr . 
Wi th 



bi lity ° Dep. 
0.02 0.25 
0.00 0.43 
0.29 0.12 



a 

Probabilities rounded to two olaces. 
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Table 9 



Achievement in place value (post) regressed on achievement 
in place value (pre), academic status, and allocated time 
in place value (general content category 5) from teacher 
logs over the A-B period ( subjects pooled within class , 
moderate trim, N = 87 ) . 



I DESCRIPTIVE INF0RI4ATI0N 



Var iable 




Mean 


Standard 
Deviation 


Correlations 
12 3 4 


1 Place Value (Post ) 


a 

0.0 


3.0 


1.00 






2 Place Value (Pre) 


0 .0 


2.2 


A A 


1 n n 




3 Academic Status 


0.0 


66.0 


A 1 






4 Allocated Time 


GCC 5 


0.0 


18.1 


.08 


-.19 - 


.05 1.00 


II SUMHApy OF MULTIPLE REGRESSION ANALYSIS 








Multiple R 
Multiple R Squared 
Std. Error of Est. 
Constant 




0.54 (p = 
0 .29 
2.57 
•0.00 


b 

= 0.00) 






Independent 
Variable 


Beta , 
Stand . 
Coef- 
ficient 


B, 

Raw 
Coef- 
ficient 


S tand . 
Error 
Of 
B 


F 

To 

Delete 


Proba- 
bilityb 


Partial 
Corr : 
With 
Dep. 


Place Value (Pre) 


0 .3641 


0.4871 


0.1359 


12.85 


0 .00 


0 .37 


Academic Status 


0.2828 


0.0128 


0.0045 


8.01 


0.01 


0.30 


Allocated Time 
GCC 5 


0 .1591 


0.0262 


0 .0155 


2.86 ■ 


0 .09 


0 .18 



a 

Since the scores are mean deviated, all means are equal to zero. 

b 

Probabilities are rounded to two olaces. 
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Table 10 



Achievement in place value (cost) regressed on . achievement 
in place value (pre), academic status and engaged time in 
place value (general content category 5) estimated from 
teacher logs over the A-B period ( subjects pooled , moderate 
trim, N = 87) . 



DESCRIPTIVE INFORMATION 





Variable 


Mean 


Standard 


Correlations 








Deviation 


1 


2 3 4 


1 


Place Value (Post) 


6.2 


3.7 


1.00 




2 


Place Value (Pre) 


2.8 


2.5 


. 45 


1.00 


3 


Academic Status 


110.8 


78.7 


.54 


.50 1.00 


4 


Est. Engaged Time 


6 4.7 


47.4 


. 12 


-.21 -.17 1.00 




GCC 5 










II 


SUMMARY OF MULTIPLE 


REGRESSION 


ANALYSIS 







Multiple R 
Multiple R Squared 
Std. Error of Est. 
Constant 



0.63 
0 .40 
2.92 
1 .44 



(p = 0.00) 



Indeoendent 
Variable 

Place Value (Pre) 

Academic Status 

Est. Enaaged Time 
GCC 5 



Beta, 
Stand . 
Coef- 
f icient 

0 .2793 

0.4475 

0.2541 



Raw 
Coef- 
f icient 

0.4110 

0.0210 

0 .0198 



S tand . 

Error 

Of 

B 

0.1458 
0.00^6 
0 .0068 



F 

To 

Delete 
7.94 
20.72 
8.47 



Proba- 



0.01 
0.00 
0.00 



Partial 
Corr . 
X'li th 



bility^ nen. 



0.30 
0.45 
0 .30 



Probabilities rounded to two places. 
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Table 11 



Achievement in place value (post) regressed on achievement 
in place value (pre), academic status, and engaged time in 
place value (general content category 5) estimated from 
teacher logs over the A-B period ( subjects pooled within 
clasSf moderate trim, N = 87). 



DESCRIPTIVE INFORMATION 





Variable 


Mean 


Standard 
Deviation 


Correlations 
12 3 4 


1 


Place Value (Post) 


a 

0.0 


3.0 


1.00 




2 


Place Value (Pre) 


0.0 


2.2 


.44 


1.00 


3 


Academic Status 


0.0 


66.0 


.41 


.38 1.00 


4 


Est. engaged Time 
GCC 5 


0.0 


18.0 


. 06 


-.15 -.11 1.00 


II 


SUMMAPA' OF MULTIPLE FBGPESSIOK 


ANALYSIS 


b 

0.00) 






Multiple R 
Multiple R Squared 
3td. iSrror of Est. 
Constant 




0.53 (p = 

0 . 29 

2.57 

0.00 






Beta, 


B, 


S tand . 




Partial 





S tand . 


Raw 


Error 


F 




Cor r . 


Independent 


Coef- 


Coef- 


Of 


To 


Proba- 


With 


Variable 


ficient 


ficient 


B 


Delete 


bility"^ 


Dep. 


Place Va 11.13 (Pre) 


0.3520 


0.47 09 


0.1351 


12 .15 


0-00 


0.36 


AcadGiTiic Status 


0. 2952 


0,0134 


0.0046 


8.65 


0.01 


0.31 


Est. Enaaaed Time 


" 0.14 31 


0.023S 


0.0156 


2.32 


0.13 


0.16 



GCC 5 



Sinut* the scores are mean deviated^ all means are equal to zero, 
probabilities are rounded to two olaces, 
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Table 12. 



HearandltMdardMatil^^^^^ al allocatedTfnie fn matched content 

categories over the A-B period for riine Grade 2 classes. 







DecofJing- 
; Consonant Sounds (speeded test) 


Decoding - lior^ Vcwels 


j 

1 Decoding - Ccnsonant Substitutions 


Class. 


tkl Hln 


Academic 
Status 


1 Iti liest ' 
(21 i\m) 


Pest ftst 
(21 items) 


Almted 
, Hire 
(minutes) 


PreHsst 
(22 itera) 


Postltest 
(22 items) 


Allocated 
Time 

(nlmites)' 


Ere Test 
(10 itena), 


Bost Test 
(10 ites) 


Allocated 
(irin'Jtes) 


1 

! 1 

1 


16 


u 


150.5 
(91.1) 


' 17.5 
(0.7) 


I" ■■■ - 

18.3 
(6.0) 


181 
(95) 


15.8 
(6.2) 


18.1 
(3.2) 


197 , 
(89) 


4.7 
(3.5) 


6.7 
(2.7) 


■ .113 . 
(79) 


' 2 


18 


16 


138.9 
(7T.0) 


15.6 
(o.O) 


18.6 
(6.1) 


160 
(26). 


12.8 
(8.0) 


11.2 
(8.2) 


267 
(68; 


3.2 
(1.1) 


6.1 

(3.1) 


11 

(U) 


3 


20 


16 


36.11 

(35.0) 


1 K2 
I (1.0) 


8.9 
(7.5) 


1 — 
210 
(15) 


6.3 
(5.2) 


5.1 
(1.7) 


279 
(28) 


-0.6 
(1.3) 


0.8 
(2.1) 


115 ■ 
(35) 


ll 


in 




lii7.3 
iM 


9.5 

f'* U\ 

(o.l) 


.19.1 
(1.7) , 


111 
(10) 


13.1 

(6.7) 


15.0 
(6.7) 


170 
(98) 


3.3 

ill 

(1.3) 


1.6 
(1.1) 


79 

(32) 


C 

P— 1 


26 i 23 ! 

^1 (55.?) 

1 


11.7 
(1.5) 


16.9 
(5.1) 


131 
(139) 


13.7 
(6.3) 


17.6 
(5.3) 


212 
(177) 


1 1.0 
! (2.9) 


5.1 

/». r*\ 

(j.5> 


ilo 

(/O) 


u 


18 


16 


7S.5 
(53.7) 


7.6 
(5.1) 


13.3 
(5.3) 


£3 
(20) 


9.5 
(7.1) 


13.5 
(1.5) 


137 
(176) 


1.3 
(3.0) 


• 1.2 
(2.5) 


(30) 


T 




11 


(61.3) 


13.7 

tit f\\ 

(0.0) 


17.8 1 193 
(5.5) i (103) 


11.3 

.(7.1) 


15.7 
15'9) 


122 

mis 


3.3 
(3.9) 


1.8 

,'5 ' 7\ 
13.1/ 


137 ■ 
1:0) 




I) 


12 


25.1 
(30.3) 


(5.2) 


5.9 

(5.:) 


IGl 1 
(117) 


218 ' 
(5.1) 


5.0 
(5.8) 


251 
(55) 


0.5 ' 
■ (1.5) 


0.2 

(2.7) 


. 1C2 
(18) 




13 


11 

... 


117.8 
(92.^) 


11.6 

(6.6) 


10.0 
. (9.3) 


120 j 1].3 
(177) J (8.3) 

1 


11.5 

(7.2) . ., 


115 
(18) 


1.9 

M 


(3^1) 


Q 

(5).. 


• ••>«« 


152 


131 

1 


107.2 
(Jl.2) 


10.7 
(7.1) 


11.1 
(7.5) 


209 I 
(151) 


11.0 

(7.5) , 


13.1 
(7.3) 


295 
(162) 


' 2.5 
(3.6) 


1.0 
iU) 


92 
(67) 


Class .'ians 




10.7 
(1.6) 


11.3 1 221 
(1.9) 1 (131) j 


10.7 

(1.0) i 

t 


13.2 
(1.9) 


298 i 
(132) 


2.1 
(1.?) 


3.9 
(2.5) 


89 
(32) 
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Table 12 (Continued) 











Decoding (totBl)^ 


Context Clues - Fbno of Hbrd 

1 « 


Context Clues (total)- 


Class 


Vax 
N 


Kin 
N 


AcadeBlc 
Status 


fVeTest 
(S6 Itans) 


ftistliest 
(86 Itens) 


Allocated 
(minutes) 


ft«Test 
(10 Item) 


PostM 
(10 Itaas) 


AJiocated 

liSm 

JMssL 


j fte Test 
(30 Itens) 


ft)st!test 
(30 item) 


Allocated 
Tune 
(minute^] 


1 


16 


U 


160.') 
(91.1) 


•53.8 
(23.1) 


61.5 
(18.0) 


1101 
(173) 


'3.2 
(3.8) 


1.0 

(1.6).. 


12 
(7) 


12.8. 
(9.8) 


16.7 
(10.7) 


200 
(11) 


• 2 


18 


16 


(77.0) 


' 51.1 
(21.8) 


58.2 
(23.0) 


1191' 
(151) 


2.6 

(3.3) • 


3.7 

(1.8) . 


0 

. (0) • 


n.i 

. (8.6) 


16.6 
(11.2) 


21 
(26) 


3 


20 


• 

16 


(35-0) 


18.1 
(15.8) 


20.8 
(13.2) 


1131 
(75) 


0.7 

(1.9) • 


0.1 
(2.1) 


1 

(1) 


2.1 
(2.6) 


1.1 
(5.1) 


. 117 
(11) 


i| 


'in 


U 


(91.7) 

4 


18.9 
(23.7) 


60.0 
(21.7) 


521 
(179) 


3.2 
(1.9) 


3.1 
(1.6) 


10 

(11) 


13.9 
(12.1) 


16.7 
110.1) 


107 
.(88) 


5 


26 


23 


(65.5 


19.1' 
(16.3) 


60.0 
(18.1) 


715 
(391) 


'1.3 
(3.0) 


2.7 
(1.0) 


11 ■ 

(12) 


10.6 
(9.5) 


15.1 

■ (9.6) - 


76 
(16) 


6 


■18 


1^ 


(53.7) 


31.3 
■ (17.2) 


15.6 
(15.2) 


1223 
(151) 


0.6 . 
(2.9) 


1.3 

(2.7) ■ 


15 

' ,(31) 


3.5 

(6.5). 


■ 9.1 
(7.3) 


78 

(35) ■ 


,7 


}1 


11 


(61.8) 


41.8 
(21.0) 


53.6 

(18.1) 


816 , 
(75) 


1.5 
(2.8) 


2.5 
(3.3) 


10 

(10). 


7.3 
(5.3) 


12.3 
(9.1) . 


113 • 

(1?: 


8 


13 


12 


(30.3) 


i 15.3 
1 (12.9) 


20.5,., 
(16.0) 


1231 
(171) 


0.2 
(1.7) 


0.1 
(2.5) 


23 
(12) 


0.5 
(3.7) 


1.0 
(1.8) 


88 

' (18). 


9 


13 


11 


117.8 
(92.6) 


lo.o 

(25.9) 


53.0 
(21.6) 


1170 1 
(237) 


3.0 
(2.9) 


2.3 
(1.3) 


9 

(7) 


• 11.8 
(8.1) 


13.8 
(11.5)' 


220 
(16) 


Average 

Over 

Students 


152 


131 


107.2 
(81.2) 


39.7 
(23.8) 


18.1 
(23.8) 


m 

(371) 


1.8 

(3.2) 


2.2 
(3.9) 


16 
(19) 


8.1 
(9.1) 


12.1 
(10.5) 


lU 
(72) 


AveragBOf 
Class Means 


9 


9 


106.8 
(18.8) 


39.1 
(11.1) 


18.1 
(16.3) 


1082' 1 
(321) 1 


1.8 
(1.2) 


2.2 
(1.1) 


;7 

(15) • 


8.2 ■ 
(5.0) 


11.9 
(6.1) 


117 
(62) 
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Table 12 : (Continued) 



•M Struto - 

Aords 



I'brd Structure (total) 



Word Keanlnj - Synorps 



Cliss 


r 

i fl , N 


1 

Acaaeniic 
Status 


Pre Test 
(10 items) 


Post Test 


Allocated 




Post Test 
105 Items J 


Allocated 
Time 


Pre Test 


Post Test 

UO lI>ei7!S; 


TnocafefiT 
Tire 

(ntotes) 


1 1 16 j 11 


160.5 
(91.1) 


6.3 

(1.7) 

■ 1 


8.2 

(? 61 


131 

(01) 


\ 25.1 

(22 1) 


33.5 


629 
(210) 


6.6 

(6.8) 


8.2 
(6.0) 


11 

(19) 


2 i 18 
i 


16 


138.9 
(77.0) 


1.9 
(5.1) 


7 ii 


13 

(1) 


1 19.2 
' (20.'?) 


29.8 . 

(20.8) 


101 

(89) ' 


5.9 
(5.6) 


9.2 

(7.1) 


■ 0 ■ 

(0) 


3 


20 


16 


36.1 [ -0.3 
(35.0) ! (1.9) 


3.1 

(1 71 


80 
(16) 


i 2.1 

1 (7 1] 


1.7 
(11.8) 


96 
(21) 


1.0 

(3.6) 


1.1 
(3.9) 


0 

(0) 


r 

1; 


1^ 

I 
1 


11 


\ 

117.3 5.5 

,(9i!.7) 1 (1.6) 


8.3 

(2.1) 


52 

(8) 


I 18.5 

(17.0) 


33.7 
(1I.2) 


60 
(19) 


1.2 

(6.1) 


7.1 
(7.1) 


0 

(0) 


5 1 2o 1 23 


133.0 ' 6.0 
(65.5 ■ (3.5) 


8.1 
(2.9) 


31 
(30) 


■ 

i 17.1 

(li c) 


33.7 
(11.0) 


256 
(169) 


■1.7 
(5.3) 


8.2 
(5.5) 


(1) 


0 j 18 
_i — 


16 


76.5 [ 3.9 
(53.7) |i (1.6) 


7.8 

(3.3) 


17 
(26) 


1 10.9 

i . . (8 81 


26.1 

(ii 8) 


181 
(511 


1.2 

(2.6) 


2-3 . 
(1.1) 


6 

(23) 


1 

7 1 W 
1 


11 


f —1 

121.3 \ 6.5 
m) ;; (3.7) 


7.5 1 ^7 
(5.3) (27) 


i 23.1 


29.8 


137 

(PS) 


3.0 

(1 11 


*5.0 
(5.0) 


13 
(11) 


t 

5 1 15 


12 


26.1 
(30.3) 


-.7 i 1.3 
, 13.8) 1 (5.1) 


9 

(11) 

f 


-2.0 

(11.3) 


2.8 

(16.0) 


89 
(62) 


0.5 
(2.1) 


1.5 ' 
(3.2) 


0 

_(0) 


i i 

i 


11 


117.8 

(92.1) 


— ' ■ • — ~~ 

3.8 1 6.1 
(1.7) ; (1.7) 


101 
(72) 


i 18.5 
; (23.9) 


27.2 

(19:8) 


219 
(151) 


3.6 

(5.0) 


1.7 ' 
(5.3) 


95. 

(16) 




152 . 


131 


107.2 • 
(81.2) ' 


1.1 ; 6.5 

(1.7) 1 (1.5) 


, 52 
(56) 


11.8 
(17.7) 


218 
(I9.5) 


2C3 
(198) 


3.5 
(5.1) 


5.1 j 12 
. (6.1) 1 (31) 


'A'ft:-a;rc of 


^ 9 


3 


106.8 
(13.!i) 


1.1 6.1 
(2.1) (2.5) 


51 
(13) 


11.8 
(9.2) 


21.6 
(12.1) 


200 
(176) 


3.1 
(2.2) 


5.3 i 11 
(3.1) 1 (31) 
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Table 12 (Continued) 



Class 




'1 

Con^^rehenslon - Description ;| Comprehension (total) 


Reading (total)^ 


N 


Min 

11 


Acadeiric 
Status 


. Pre Test 
(13 items) 


Post Test 
(13 Itens) 


(J5es]!|(5^"«^) 


Post Test 
(50 Iteira) 


Hue 

(minutes) 


Pre Test ! Post Test 
(3011tflni3)|(3Qllteiifl) 


(ininutes) 1 


1 


16 


11 


I0O.5 
(91.1) 


3.0 
(1.0) 


5.0 

(3.1) 


0 

(0) 


1 12.1 
(11.2) 


20.0 
(15.0) 


207 
(19) 


130.3 
(85.9) 


161.1 
(79.9) 


3398 
(255) 


i 2 


13 


15 


138.9 
(7?.0) 


2.9 

(3.2) 


5.9 
(3.7) 


0 

' (0) 


13.0 
(9.1) 


22.6 

(13.2) 


381 

(101) 


m 

(70.9) 


161.3 
(83.1) 


3511 
(213) 


j 

: 3 


20 


16 


(35.0) 


-0.1 
(1.5) 


0.8 
(2.9)q 


7 

(1) 


0.5 

(1.5) 


2,6 
(7.5) 


139 
(138) 


30.0 
(32.6) 


37.6 
(3I.I) 


31?? 
(238) _ 




11 


11 


1^17.3 
(91.7) 


1.9 
(5.1) 


7 1 
1 •* 

(1.8) 


59 

(13) 


20.0 
(16.8) 


27.0 

(IM) 


506 
(lis) 


128.1 
(8S.1) 


170.5 
(79.7) 


2311 
(193) 


t 
1 

. 5 


C 


23 


133.0 . 
(65.5) 


2.7 

(1.2) 


5.0 

(1.2) ' 


(30) 


I II. 1 
1 (15.7) 


18.7 
(13.8) 


339 
(171) 


! 107.6 

(62.1) 


157.2 
(65.7) 


2081 
(182) 


i 6 

1 


1 

18 ' 16 

1 


/5.5 
(53.7) 


1.2 

(2.8) 


1.9 

(3.3) 


h 

(1) 




6,j 

(7.3) 


11.1 
(10.3) 


79 
(75) 


r 

58.5 
(13.3) 


106.7 

(18.5) 


2771 
(207) 


j 

7 


li 


11 


1211.8 
(61.8) 


1.3 
(2.3) 


1.8 
(3.5) 


CC 1 
00 

(11) 1 
i 


0.2 

(6.3) • 


15.6 
(11.2) 


I5I 
(70) 


102.5 
(51.0) 


133.7 
(69.3) •■ 


2866 
(263) 


: 3 

1 

^— i 


1 


12 


26,1 
'30.3) 


0.8 

(2.0). 


0.3 
(3.1) 


7 1 
01) 


(6.7) 


1.2 

(5.6) 


289 

(31) • 


(21.6) 


30.0 

• (12.9) 


3037 
(130) 


1 1 

: i 


13 11 

• 1 


117.0 


t" 

2.5 

(1.1) 


1,4 

(1.1) , 


30 1 

(7) 


13.0 

(15.2) 


15.7 
(11.1) 


218 
(37) 


98.1 
■(87.1) 


r 

127.9 1 
(£3.0) 


3312 
(173) 


C-.vr ' 

iTvH^f of" 
Cl£:3:iari 


153 1 131 


107.2 

(61.2) 


2.1 
(3.6) 


3.9 
(1.2) 


22 
(30) 


9.1 

(12.2) 


11.9 
(11.2) 


326'^ 1 
(168) 


83.3 
(73.2) 


121.6 
(81.6) 


2395 
(566) 




106.8 

(18.8) 


2.1 

(,1.5) 


3.9 

(2.1) 


23 

(25) j 


9.3 
(6.3) 


15.0 
(8.6) 


327 

(I36) 


87.9 
(12.5) 


121.1 
(53.3) 


2910 
(181) 



Allocated time was assessed by teacher logs, 
Standard deviations are shown in parentheses. 

^ Analyses of the speeded tfst'are not fncTuded in thfs paper.' 

2 This total score does not contain the speeded subtest, 
o 
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Table 13 



Achievement In long vowels (post) regressed on achievement In long vowels (pre), 
academic status and measures of allocated time (from teacher logs) over the A-B interval 
(subjects pooled, N = 91). 



I DESCRIPTIVE INFORMATION 





Variable 


Mean 


Standard 
Deviation 


1 


Correlations 
2 3 4 5 


1 


Long Vowels (Post) 


10.7 


6.7 








2 


Long Vowels (Pre) 


7.1 


5.4 


0.76 






3 


Academic Status 


65.4 


46.1 


0.73 


n.76 




4 


Allocated Time 


304 


175 


0.14 


-0.01 


-0.06 




Long Vowels 










-0.24 0.25 








-0.20 


-0.32 


5 


Allocated Time 


783 


258 










Other Decoding 













II SUMMARY OF MULTIPLE REGRESSION ANALYSIS 



Multiple R 0.82 (p - 0.00)^ 

Multiple R Squared 0.68 

Std. Error of Est. 3.90 

Constant 3.10 



Independent 
Variable 


Beta, 
Stand. 
Coef- 
ficient 


B, 

Raw 
Coef- 
ficient 


Stand. 
Error 
Of 
B 


F 

To 

Delete 


Proba- 
bility^ 


Partial 
Corr. 
With 
Dep. 


Long Vowels (Pre) 


0.4367 


0.5422 


0.1205 


20.24 


0.00 


0.44 


Academic Status 


0.387t^ 


0.0565 


0.0138 


16.86 


0.00 


0.4'^ 


Allocated Time 
Long Vowels 


0.1929 


0.0074 


0.0024 


9.19 


0.00 


0.31 


Allocated Time 
Other Decoding 


-0.1102 


-0.0029 


0.0017 


2.71 


0.10 


-0.17 



Note . , u * 

To provide complete data and to reduce ceiling effects a relatively large number of cases 

were trimmed from the sample. Data on 91 students (out of 152) representing nine classes 

were analyzed. 



Probabilities rounded to two decimal places. 
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Table 14 



Achievement In long vowels (post) regressed on achievement in long vowels (pre), 
academic status and measures of allocated time (from teacher logs) over the A-B interval 
( subjects pooled wi thin class , N = 91 ) . 



I 


DESCRIPTIVE INFORMATION 




















Lor 1 e 1 a\ iuk^ 
















Variable 


MAttna 

nean 


UcV laxion 


1 


9 ? 4 S 
fc ~ 


1 


Long Vowels (Post) 


0.0 


5.4 






2 


Long Vowels (Pre) 


n.o 


4.8 


n.74 




3 


Academic Status 


0 0 


38.2 


0.66 


o.ye 


4 


Allocated Time 


0 


117 


0.02 


-0.12 'O.iV 




Long Vowels 








-0.24 -0.22 0.22 








-0.21 


5 


Allocated Time 


0 


139 








Other Decoding 











II SUMMARY OF MULTIPLE REGRESSION ANALYSIS 



Multiple R 
Multiple R Squared 
Std. Error of Est. 
Constant 



0.76 
0.58 
3.53 
0.00 



(p « O.OO)** 



Independent 
Variable 


Beta* 
Stand. 
Coef- - 
ficient 


B. 

Raw 
Coef- 
ficient 


Stand. 
Error 
Of 
B 


F 

To 

Delete 


Proba- 
bility° 


Parti»j % 
Corr. 
With 
Dep. 


Long Vowels (Pre) 


0.5602 


0.6198 


0.1187 


27.24 


0.00 


0.49 


Academic Status 


0.2384 


0.0334 


0.0150 


4.99 


0.03 


0.23 


Allocated Time 
Long Vowels 


0.1145 


0.0052 


0.0033 


2.57 


0.11 


0.17 


Allocated Time 
Other Decoding 


-0.0483 


-0.0019 


';,on?a 


r.1,44 


0.52 


-0.07 



Note 



To%rovide complete data and to reduce ceiling effects a relatively large number o^cases 
werr?HmSed ffom the sample. Data on 91 students (out of 152) represet.ting nine classes 
were analyzed. 



* The means of within-class deviation scores are zero, 
b Probabilitie*? rounded to two decimal pT.^ces. 
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table 15 



Achievement In long vowels (post) regressed on achievement in long vowels (pre), 
academic status and measures of estimated engaged time Cfrom teacher logs) over the 
A-B Interval ( subjects pooled , N = 66). 



I DESCRIPTIVE INFORMATION 



Correlations 

Standard 

Variable Mean Oeviat'/on 1 2 3 4 5 



1 Long Vowels (Post) 


11 


.6 6.7 








2 Long Va/els (Pre) 


8.1 5.5 


0.76 






3 Academic Status 


71 


.4 48.0 


0.70 0.74 






4 Est. Eng. Time 
Long Vowels 

5 Est. Eng. Time 
Other Decoding 


150 

389 


90 

25P 


0.24 0.03 
-0.01 -O-.ng 


0.16 
0. ZI 


0.47 


II SLmRY OF MULTIPLE REGRESSION ANALYSIS 








Multiple R 
Multiple R Square 
Std. Error of Est. 
Constant 


0.82 (p « 0.00)* 

0.67 

4„C2 

2.09 






Independent 
^farlable 


Beta, 
Stand. 
Coef- 
ficient 


B. 
Raw 
Coef- 
ficient 


Stand. 
Error F 
Of To 
B Delete 


proba- 
bility* 


Partial 
Corr. 
With 
Dep. 


Lcny Vowels (Pre) 


0.5071 


0.6237 


0.1458 18.30 


0.00 


0.48 


AvCademic Status 


0.316''; 


0.0444 


0.0169 6.89 


0.01 


0.32 


Est. Eng. Time 
Long Vowels 


fj.2374 


0.0178 


0.0063 7.94 


0.01 


0.34 


Est. Eng. lime 
Other Decoding 


■0.1407 


-0.0037 


0.0024 2.41 


0,12 


-0.20 



)te 

To provide complete data 2nd to reduce ceiling effects a relatively ^arge number of cases 
were trimmed from the sainple. Data on 65 students (out cf 112) representing six classes 
were analyzed. • 



3 Probabilities rounded to two dt::imal places. 
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Table 16 



Achievement In lor.q vowels (post) regressed on achievement In long vowels Cpre), 
academic status and measures of estimated engaged time (from teacher logs) over the A-B 
interval { subje cts pooled within class , N = 65). 



I DESCRIPTIVE INPCaiATION 



Correlations 





Variable 


Mean^ 


otanaara 
Deviation 


1 


2 


3 


4 


1 


Long Vowels (Post) 


0.0 


5.3 










2 


Long Vowels (Pro) 


n.o 


5.1 


0.76 








3 


Academic Status 


0.0 


40.6 


0.64 


0.75 






4 


Est. Eng. Time 


0 


74 


0.08 


-0.01 


0.04 






Long Vowels 










0.16 


0.67 








.0.14 


0.08 


5 


Est. Eng. Time 


0 


94 












Other Decoding 















5 



II SUMMARY OF MULTIPLE REGRESSION ANALYSIS 

Multiple R 0.77 (p » 0.00)b 

Multiple R Squared 0.59 

Std. Error of Est. 3.53 

Constant 0.00 



Independent 
Variable 


Beta, 
Stand. 
Coef- 
ficient 


B, 
Raw 
Coef- 
ficient 


Stand. 
Error 
Of 
B 


F 

To 

Delete 


Proba- 
bility* 


Partial 
Corr. 
With 
Dep. 


.Long Vowels (Pre) 


0.6327 


0.6656 


0.1314 


25.67 


0.00 


0.54 


Academic Status 


n.l617 


0.0213 


0.0166 


1.65 


0.20 


P. 16 


Est.' Eng. Time 
Long Vowels 


0.0712 


0.0051 


0.0079 


0.42 


0.53 


0.08 


Est. Eng. Time 
Other Decoding 


0.0177 


0.0010 


0.0064 


0.03 


0.87 


0.02 



To provide complete data and to reduce ceiling effects a relatively large number of cases 
were trirnned from the sample. Data on 66 students (out of 112) representing six classes 
were analyzed. 

* The means of within-class deviation scores are zero. 



Probabilities rounded to two decimal places. 
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Sumrj/ of fttiuitt of Kasresston An)l>'$e$ for Time Variables and luthenatics Adiieveoeni 

In Six 6ra4s 2 Classes 



i 


SCSJECIS POOLED 


SUUfCTS POOLED UITKlii CUSS 


Cepindtnt 

Variable-. 


Tint 
Variable 


Rax Reg. 
Coefficient 


Standard 
Error of 3 


uniqub irartance 
Accounted for 
by TiM 
Variable^ 


Rei< Reg. 
Coefficient 


Dr.ique Utim 
Accounted iiif 
Standard by Tisie 
Errfir of B VAr<?hlflS 


f]ia Vilbi (03) 


Engaged Tide: 
_5]aceValu8 


' .0199. 


.0045 


10.8 


,.0130 


.0142 


0.7 


' Hiciyilut(OB) 


Esjaged Tiae; addition, 
subtraction, place value 


,0129 


.0059 


3.1 


-.0044 


.0077 


0.3 


11 m fOS A.8 PERI05 (8 weeks) 




« * 


niciValiii'(8) 


AllecilodTte: 


.0041 


.0039 


0.9 


.0262 


,0155' 




PliCl (B) 


EjtlwW Eng. TIk: 

« 


.0196 


.0058 


6.4 


.0233 


.0156 


2.0 


-.P)lClVl1iii(S) . 

t 


AlkitcdTItt: iddlllon, 
' tiibtrictlDiii pUci value 


■ ' ' '0033 


.0010 


7.8 


.0000 


.0026 


0.0 


1 

PlKi Value {&} 


EstiHtedCng. Tlw: idd., 
inbtrictiod, pUcc vilve 




.0011 


16.9 ■ 


.0036 


.0029 


1.3 


Siibmction (3] 


AilocittdTiM'. subtrutioA 
MittKMt rsgrouplu] 


.0024 


.0024 


1.2 


.0074 


.0034 


2.0 


Subtraction 


hlUM Eif?. Hac, Sat- 


.0041 


.0028 


2.0 


.0232 


' .0074 ' 


> 

9.6 



* Pircent of variance in dapendint variable unlnuely iceounied for by tiw variable khen entered wiih pretest 



and academic status, 
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Table 18 . 

tar/ of Reiults of Besressiai AntJysiS) Tor IHa! Ycu'iables aad ^ 2 Readlr^ ^^evea^nt 



I FJSllIJSK)RQA-03i!EKIQD(2Weela) 


Subjects Fooled 


Subjects Med Klthln Class ■ 


Diiperilfrnc 
VtflaDli 


r£tched 
Tlx 

Variable 


Belated 
Verlaiils 


Oo6.'nclent 


Stendei^ 
Error of B 


Ufiique Varia-ice 
Accounted for or 
Tlw Variable* 


Ccefiltilenc 


Standard 
&Tcr of 5 


Unique Variance 
;xcoun:ed for b> 
SlJK Vai'lfitlfl* 


U}»|3((B) 


CuroouTid 


^iceficd llKo 
Str^tic« 


i005l/-.p327 


.OlTV.O^'iS 


0.1/0.7 


.OI77/-.O530 


.02011/.0509 


1.2/1.6 


II FiS'JI/iS rCR A-3 SSKlSi (8 veeto) 




Ka^js (3) 


. TLre to- 


/^located (Qjtt 
Struccuro 


.OO31/.OO3I 


.C11Q/.0041 


l.yo.6 


.02ll!i/-.C009 


.015Q/.0062 


3.7/0.0 . 


'^-tla (0) 


Est. Dig. 
His tor 
pound Words 


Est. S^. TlJiie 
Other, Itord 
_ Structure 


-.OO9I/.OII3 


.02'i9/.CC77 


0.3/3.0 


.OIW.OO5O 


.O359/.OO98 


3.r/o^Ji . 


i/as ' . 
Vcuib {£) 


Allocated 
Vcuels 


Allfloated Tlja 
Other rocoQlr^ 

• 


.007V-.002S 


.0C2V.0017 


2.7/1.0 


.0052/-.0019 


.0033/.Ci)23 


♦ 

1.1/0.2 . 


'/cvfila (3) 


£3t. 1%, 

Vcxils 


Est. Ens. 
C;.*-.er fti'CKliig 


.0178/-.0037 




3.1/1.3 


.CO51/.OOIO 


.OOi9/.O06^ 


■ 1 

o.?/0;0 1 


Dfe^ei; (3) 


AllOKCtd 

to 


Allocated Tlra 
W*r HsodLx 


.O022/.OO27 • 


.Q027/.0C'30 


0.2/0.2 


-.cooy.oi^ 


.C038/.OC';7 


0.1/2.0 


•&i»clr.i (3) 


Es:. £ig. 
to 


Est. ii\r. iair£ 
Ciher ReiiilDg 


.OO53/.OO05 


.OOI5/.OO3I 


o.a/o.o 


-.C037/.01i;9 

1 


.00e5/.00;5 


0.3/2.'l 




Ailccswd 




.0058 


.0059 


0.2 


'■.0123 


.0113 


0.3 








.0079 




0.6 


.0179 


.OICS 


1.1 



^ ;cr Ktcr..>d tlirc variau.es t'iis coto (jlvcs the pa-cent of vr.-tos I.-, the deperflcnt valable, uniquely ticcourittd for after r«t«t aid 
aciliTJc iitatji .hive ieen entered. ?&r related ttie va'Milcw tMa colu3;i iilves the percent of varlsnce In the oewrient variable 
y ned fcr after pi-etest, acilsclc status and t!» iQtc!'^ ' ' 7'^ 



- vo rt^nisslcns ciirled out on reeding seo^ea did not Irxluds the aeadesic status varlabli or i related ilu varlablA. 
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Content Categories for Reading 
and Mathematics Instruction 
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A-1 

Specific Content Categories for Grade 2 Reading Instruction 



Specific General Observation 

Content Content Content 

Category Specific Content Category Category 

Number Category Name Number Number 

Decoding 

1 Single consonants 2 2 

2 Consonant blends and diaraphs 2 2 

3 Variant consonants (c»g} 2 2 

4 Vowels - short 2 2 

5 Vowels - final e pattern - long vowels 1 1 

6 . Vowels - digrapTTs 1 1 

7 Vowels - dipthongs 2 2 

8 Vowels - vowels + r (car) 2 2 

9 Complex, multi-syllabic 2 2 

10 Silent letters 2 2 

11 Sound substitution tasks 2 2 
58 Spelling 2 2 
14 Other decoding 2 2 



Context Clues 

15 Choosing word(s)which fit gram, context 3 5 

16 Choosing word(s)which make best sense 3 5 

(semantic appropriateness) 

17 Choosing correct form of word 3 5 
T8 Choosing word with correct initial cons. 3 5 

19 Choosing correct pronoun 3 5 

20 Other context clues 3 5 

Word Structure 

21 Compound words 3 

22 Identification of root words 5 4 

23 Prefixes - meaning and use 5 4 

24 Suffixes - meaning and use 5 4 

25 Contractions 5 4 

26 Syllables 5 4 

27 Other word structure 5 .4 

Word Meaning 

28 Synonyms 6 5 

29 Antonyms 6 5 

30 Vocabulary building 6 5 

31 Pronoun reference 6 5 

32 Multi-meaning words in context 6 B 

33 Unfamiliar words in context 6 5 

34 Figurative language 6 5 

35 Other word meaning 6 5 
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A-2 



Comprehension 



36 Understanding event detail 7 5 

37 Understanding descriotion 7 5 

38 Understanding relationships 7 5 

39 Understanding main idea 7 5 

40 • Literal recall 7 5 

41 Translation of ideas 7 5 

42 Synthesis of ideas, inference 7 5 

43 Going beyond the text, prediction 7 5 

44 Recognizing facts and opinions 7 5 

45 General comprehension 7 5 

46 Understanding directions 7 .5 

47 Picture interpretation to aid comprehension 7 5 

51 Understanding signs 7 5 

52 Understanding letters 7 5 

Areas Related to Reading 

48 Dictionary skills 

49 Reference sources in books (table of 8 7 

contents, index, glossary) 

50 Choosing reference sources (dictionary, 8 7 

encyclopedia, card catalog) 

53 Understanding Maps 8 7 

54 Understanding Graphs 8 7 

59 Granmar 8 7 

60 Creative writing 8 7 

Reading Practice 

12 Sight words 9 6 

13 Automaticity of word recognition 9 6 

55 Reading for different purposes 9 6 

56 Oral reading 9 6 

57 Reading for enjoyment 9 6 

61 Reading in content areas 9 6 

62 Silent reading 9 6 
67 Music (reading lyrics) 9 6 

Miscellaneous 

63 Listening (to story or tapes) 10 



68 Dramatics (plays, choral reading...) 10 
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General Content Categories for Grade 2 Reading Instruction 



General Observation 

Content Content 

Category General Content Category 

Number Category Name Number 

1 Long vowels 1 (RL) 

2 Other decoding 2 (RD) 

3 Context clues 5 (RM)^ 

4 Compound words 3 (RC) 

5 Other word structure 4 (RS) 

6 Word meaning 5 (RM) 

7 Comprehension 5 (RM)^ 

8 Areas related to reading 7 (RO) 

9 Reading practice 6 (RP) 
10 Miscellaneous 



^ Observation content category 5 included general content 
categories 3> 6 and 7. 



79 



General and Specific Content Categories for 
Grade 2 Mathematics Instruction 



Specific Content General Content 
Category Number Category Name Category Number 

Computation 

1 Addition without regrouping 1 

2 Addition with regrouping 2 

3 Subtraction without regrouping 3 

4 Subtraction with regrouping 4 

5 Multiplication - with both factors being 9 

less than 10 

6 Speed tests/timed drill in addition 1 

7 Speed tests/timed drill in subtraction 3 

8 Number sentences involving equalities 6 

and inequalities 

9 Family of facts/renaming numerals 1,3* 

equation form 

10 Number patterns/sequences 6 
25 Missing addends - both in addition and 1,3* 

subtraction 

11 Other - computation** 10 



Concepts 



12 Numerals and ordinals 6 

13 Place value with compact or expanded 5 

notation 

14 Fractions involving sets, regions, or 9 

lines (1/4,1/3,1/2,2/3,3/4) 

15 Properties (associative, commutative, 6 

and identity elements) 

16 Associative property with expanded 5,6* 

notation 

1 7 Money 9 

18 Linear measurements 7 

19 Measurement ccr.cspts: order, capacity, 7 

conservation of length 

20 Geometric figures: 8 

21 Curves and points 8 
26 Developmental activities 6 

22 Other - concepts** 10 
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A-5 



Specific Content General Content 

Category Number Category Name Category Number 

Applications 

23 Word problems 9 
27 Standardized tests 10 

24 Other - applications** 10 

*Specific content categories 9,16, and 25 are logically related to two general 
content categories. In each case time in a specific content category was 
divided equally and assigned to the appropriate general content categories. 

**Time in specific categories 11,22,24 was assigned to general content category 
10 if it was not clear that the event could be assigned to general content 
categories 1-9. 



81 

o 

ERIC 



General Content Categories 

General Content Observation Content 
Category Number Category Name Category Number 

1 Addition without regrouping 1 

2 Addition with regrouping 2 

3 Subtraction without regrouping 3 

4 Subtraction with regrouping 4 

5 Place value 5 

6 Number system ) 

7 Measurement ) 

8 Geometry ) ^ 

9 .Word problems ) 
10 Other ) 
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